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Every day thousands of aircraft of various types a^e in the 
ait Most of these aircraft are a part of civil aviation. You 
will remember from other booklets in y&ur AFJROTC 
course that civil aviation includes all types of flying except 
military flying. When we think of aviation other than mili- 
tary, we usually think of the flying done by commercial 
airline^. If we *limit our thinking to commercial flights, 
however, we will be only partly right, ior civil aviation 
includes not only the commercial airlines but also geperal 
aviation., You undoubtedly are familiar with mijiitarg-'fljing^ 
and commercial airline flying, b^t the term "general avik- 
tion" may* be new to you. This category of flying consists , 
of nonscheduled ^ying activities in business and agricul^ture, 
contract cargo transportation, industrial* aviation; flight ^ 
instru(?^ion, air taxi service, and recreation flying. * J 

The growth of flying activity has increased the necessity^ 
for regulation of flying by the Federal Governmeilt. At the* 
same time, it has,. of course, greatly increased the necessity 
'for improve^ facilities of*every type. It has also made 
imperative an effective air traffic control system. This 
booklet, then, is concerned primarily with these broad 
subject areas7--the relationship between x:ivil aviation-and 
the Federal Ciovernment, tHe types, grovyth, development, 
and status of both general aviation and con\mercial airlines, 
, the major facilides provided forcjvi) aviation, and; air 
traffic control. * 

Some people argue th^t, despite the fact tliat aviation 
is now more than 70 years old, air transportation is st^ll 
* in its. infancy or at least that the full potential of air trans- 
portation has not b^en realized. Certainly' civil aviatid?P\ 
has grown by leaps and bounds since the close of World 
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War II. Jus^i how far it will go and the extent to which we 
will depend in the future on air transportation remains to 
be seen. But to anticipate the future and appre6iate the 
developments under way, we shoddjry to understand the 
background of civil aviation and its present status, --v^ 
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THJ6 CHAPTER explains the, need for Federal control over 
civil aviation. A brief history of ^ivil aviation is followed 
by a section siressing the close Cooperation between military 
pnd civilian afr resources during World Wars 1 and II. Gov- 
ernmentQl cooperation with civilian authorities is further dem- 
onstrated by Profect Beacon, the role of the civil reserve air 
fleet, and the etsabtishment of an international civil aviation 
orgq^iization. 'After you have studied this chapter, you shovid 
be oble jo do the following: (1) tell how civil aviation in this 
'counfry worked together with th'e Government, especially 
during wartime; (2) explain the role of the civil reserve air 
fleet in the defense of our Nation; end (3) outline the main 
areas of responsibility of the Federal Aviation Administration, 



Civil aviation includes all flying other than militlary, but our at- 
tention usually focuses on the commercial airlines with their 
cargo and passenger 'Services. Most people are aware of aimhc 
flying. Relatively few people, however, are conscious of general | 
aviation which* includes private flying for business or pleasure as ^ 
well as such diverse activities as agricultural crop dusting, geologi- 
cal prospecting, mapping, and highway traffic regulation. Yet gen- 
eral aviation traffic is quite heavy and has compounded prob- 
lems at some of the busier airports. 
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During the >ears since the Wright brothers* first flight, eivil 
aviation has grown to maturity under the stimulus of War and 
the paternal guidance of the Federal Government. Virtually every 
eontribiition of research to military aviation is ultimately reflected 
in the progress of eivil aviation. At^ the same time, the Govern- 
ment has directly and persistently fostered the growth of civil 
aviation, particularly in the lean early years. Today the airlines — 
the most important component of civil aviation — arc on the point 
of financial independence. 

Civil aviation is a major clement of aerospace power. A natiqn's 
ability to use its airspace is measured by the density of its civil air 
traffic. Civil aviation occupies an integral position in th^ larger 
complex of national aerospace powtr and contributes in important 
ways to the security of the nation. ■ 

Throughout the spectrum of aerospace power, technological de- 
velopment and efficiency of the civil and military establishments 
go hand in hand. Without the stabilizing influence; of uniform 
air navigational and communications facilities worldwide, without 
the steady advance -in flight safety, and without the progressive 
evolution of international /air agreements, regulations, rules ,pf 
flight conduct, and , regulatory agencies that establish a worldwide 
opcrtaing code, today^s crowded airspace would be completely, 
chaotic. 

. - . _BKGI>>I\(;S OF- MR I RANSPORI \1K)\ 

The flight of the Wright brothers in 1903 marked the dawn 
of a new era in transportation^^ After the historic flight, the 
Wrights continued to develop their invention. Practice brought 
rapid progress. In Europe. Santos-Dumont, Henri Farman, Lpuis 
Blcnot, (BLfe HR-ce-oh) and others continued to experiment and 
improve aircraft. European enthusiasm was highlighted by the 
establishment of international speed 'races at Rheims, where lead- 
ing European governments offered prizes for improved aircraft 
engines. Rapid acceptance of the airplane in Europe is indicated 
by the number of licensed pilots in 19M. In that year, there were 
353 pilots in France, 57 m Great Britain, 46 in Germany, 
32 in Italy, and 27 in Belgium In that same year, there were 
only 26 licensed pilots in the United States, 

. Despite the small number of pilots in 1911, the United States 
interest in aviation was not completely lacking In 1908 the Army 
Signal Corps contracted with the Wnght brothers fot its first plane 
Orville Wright was teaching Lt Thomas Selfridge to fly the aircraft 
on 17 September 1908 when the ship went out of control. Wright 
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regained control too late for a smooth landing. When the plane 
hit, Sclfridge suffered a fractured skull. When he died a few hours 
later, the Army lost its first military pilot. 

The Wrights built another plane, "Aeroplane #1, Heavier-than- 
Air Division, US Aerial Fleet,** and trained Lts Frank P^. Lahm 
and Frederic E. Humphries to fly. However, a crash on 5 "^oVem- 
ber 1909 destroyed the plane and the men were transferred 
back to Artillery. The Army was left with neither a usable plane 
nor *k qualified pilot. 

Flying activities^ were transferred to Ft. Sam Houston, Texas, 
and on 2 March 1910, Lt Benjamin S. Foulois (FOO loy) began 
taking flying lessons — by mail! His first flight was a solo flight, of 
course, and until 1911, he was the Army's only pilot flying its only 
plane. 

By 1914 the United States was still behind most other major 
nations in the field of aeronautics. SafeJy surrounded by oceans, the 
United States felt no heed to compete with Europe in building up 
the military aeronautical cMablishment, Because of the lack of public 
•interest, money and planes were hard to gef. Pilots were hard to 
get and harder to* keep because flymg was dangerous. Army avia- 
tion finally received recognition in 1914. It was put on a firm 
and permanent basis. The Army Aviation Act of 1914 cr<?ated ahe 
Aviation Section of ;be Signal Corps and authorized 60 officers 
and 260 enlisted men. 

The Aviation Section expanded its organization, but it "still lacked 
funds. By 1916 things had become so intolerable that, when the 
1st Aero Squadron pushed across the Mexican border to capture 
Pancho Villa, the aircraft lasted only six weeks. The planes and their 
replacements were unfit for field service. Thus, the strength of the 
Aviation Section was reduced to 35 pilots and no aircraft suitable 
for combat. 

Civil interest in aviation was not completely lacking during the 
lean, early years. American Glenn Curtiss, famed "fastest jnan on 
earth/' turned his interests from motorcycles to airplanes. He 
went into business making flymg machines. In 1910, Curtiss! flew 
an aircraft from New York City to Albany, New York, a remark- 
able feat for the time. 

In 1911 Calbraith Perry Rodgers completed the first contmental 
flight across the United States. His *trip consisted of *a series of 
short hops Rodgers* actual flying distance was 4,251 miles. His 
average flying 'speed was 52 miles, per hour. The total time taken 
from Long Island to Pasadena was 49 days. Aircraft repairs had 
slowed him down, or he might have made the trip in 30 days 
•and won the Hearst $10,000 prize. Even though he 'did not win 
the prize, he had made the flight without the aid of prepared 
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landing fields, advance weather information, special instrumpnts, 
or adequate supplies or facilities. He had shfewn the potential 
of the airplane as a means of transportation in this country. 

In 1914 the St. Petcrsburg-Tampa Airboat Line made the 
first attempt to operate a regular passenger service. The company 
flew passengers across Tampa Bay in a Benoist (BEHN-oh-ist) 
flying boat. There was a $5 charge for the 20 minute journey. 
The line stayed in business 4 months and carried 1,200 passen- 
gers. (See Figure I.) 

By this time the airplane itself had taken on the basic features 
of the modern aircraft. The fuselage was enclosed, landing wheels 
were added, and more efficient engines were installed. Improved 
power plants enabled the pilots to climb higher, reaching altitudes 
of 26,000 feet. 

Yet both civil and military aviation growth jn the United States 
lagged behind the rest of the world. Thp lack of public support and 
the lack of 'a clearly defined status for aviation caused this lag. 
Until the outbreak of WoWd War I the airplane was regarded as 
of potential use only for sporting or military purposes. The far 
reaching effects of air travel had not yet been felt by civil or mili- 
tary authorities much less by the general public. 

From the advent of the airplane until after World War I, the 
Federal Government did little toward establishing rules and regulaj 
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tioiTs to govern aviation. As early as 3 March 1915, Congress 
created the National Advisor> Committee for Aeronautics, This 
body, however, was not a regulatory agency. Its chief function 
was to supervise and direct scientific study of the problems of 
flight and to direct and condjct research and experiments in aero- 
nautics. Whatever interest the Government had in aviation was 
limited to military aviation until after World War I. 



WORI i> >\ \R I \M) \l MR 

The achievements of Army aviation and the American aircraft 
industry m World War I wenb not as great as they should have 
been. The task accepted by the Army air arm at the urging of 
the Allies was beyond this country's capabihties. It was not pos- 
sible to overcome in a brief 19 months the effects of almost a 
decade of m^glect « 

America's air respurces m April 1917 were indeed meager. 
We had fewer than, 150 pilots and fewer than 250 planes. By 
European standards none of the^e planes could be classified as 
.more than trainers The United , States lacked plans. and pro- 
grams fof bliildmg an air force thai could fight in Europe More- 
over, the countjry even lacked the basic kjiowledgc on which to 
base such a program. 

The idjji^f planning for a war before it began was still new 
to the Army, and it was also alien and repugnant to much of the 
public. The United States had always begun its buildup after 
hostilities started, and we followed this philosophy in World War I 
and again in World War 11 ' 

We entered World War I on 6 April 1917. Our allies asked 
us to build a great armada of planes and send them to the front 
The Erench asked us fo provide 16.500 planes during the first 
six months c»f 1918. Erom 1913 through 1916. the American air 
craft industry produced fewer than 1 .000 military ^nd civilian V,^ 
planes, now Army planners were askmg for 22,000 military planes 
in one year' 

Americans envisioned great fleets of American planes turning 
the tide of battle in Europe. Ample money was appropriated, , 
but time had been lost and technology was inadequate, Thc^ 
11.000 planes we produced were designed by the Bral<;h How- 
ever, America did 'prcxiuce the 420 HP Liberty engine The 
Liberty engine greatly improved aircraft performance and was 
even useci by European manufacturers 

When World War I ended, pfcarly 9.500 men were in the Air jj 
Scry ice % During the frantic derhobili/ation of 1918-1919. almost / 
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95 percent of these men were released to return to civilian life. 

" Marty of these young fliers were happy to be home again, 
but before long they became restless. Flying had been their life, 
and they didn't want to give it up. 

There were a few small commercial airlines being formed, but 
these needed few pilots because most people were afraid to fly. 

^These former pilots had to buy their own planes if they .wanted 
to fly. A few eked out a living by taking up , thrill seeking pas- 
sengers and by giving' flying lessons. A few others started small ^ 
airline's. 

Many became barnstormers. By putting on flying exhibitions 
at county fairs, carnivals, or anywhere crowds gathered, they 
publicized aviation. When World War I ended, few people had 
ever sec;n /a plane, and most people feared or |^isapprovpd of 
aviation. Then came the, barnstormers who may not dave (dispelled 
the fears of the general publiq, but they' certainly did create in- 
terest in fliers and flying. 

StiIPthc United jStates hesitated to recognize the "aeroplane" as 
a potential passenger vehicle. Speed was not much greater by 
plane than b> tram. Furthermore, public, interest had not yet been 
sufficiently aroused. 

Up to 1917 neither private American enterprise nor the Govern- 
ment was read) to adopt an> s>&tem of subsidized air transporta- 
tion. But in March 1917, Congress, newly aware of the defense 
value of the plane* granted the Post Office Department $100. 
"000 for airmail transportation. Post Office officials had requested 
such funds as eaHy as 1911.. ^^^^ 

The Post Office Department, with the help of Army ^Wois, 
opened an airmai^l .route between Washington and New York. The 
first flight took place on 15 May , 1918. In Washington, the first 
plane was loaded with four bags of mail, but it failed to start. 
Its fuel tanks were empty. It was finall> fueled with gas siphoned 
from another f>lane at the airfield and took off But it got off 
course and landed on a Maryland farm, 25 miles from Washing- 
ton. The plane from New York to Washington made the trip 
in 3 hours and 20 minutes. Airmail service was on its way. 

This initial airmail service was uneconomical and caused consider- 
able doubt concerning the potential of air transport. It was, there- 
fore, in the face of much doubt and opposition that the Post 
Office Department continued its pioneering efforts in air trans- 
portation. Service was begun in 1919 between New York and 
Chicago and extended to San Francisco the following year. (See 
Figure 2) In 1922 the Post Office Department took the unpre- 
cedented step of airplanes and airports for night travel This step 
was necessary for airmail to compete with first class ntail on trains. 

ERJC / . . 14 
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By establishing beacon lights alcing the transcontinental run at 
10-mile intervals and constructing Anergehc> landing fields every 
30_ miles, the Post Office established the ^ld*s first lighted air- 
way. On the lighted airway between Chicago, Illinois and 
Cheyenne, Wyoming, the world's first regular night service was 
started on I July 1924. Transcontinental airmail service wa^soon 
established with schedule times of 34 hours and 20 minut Jwest- 
bound, and 29 hours and 15 minutes eastbound.- This ^fly-and- 
night airway from cga^ to coast became the central trunk of a 
growing and spreading system of .regional branch lines. The airway 
was later named the transcontinental route or Columbia Line. 
We will see this airway again later in the section on air traffic* 
control. 

Though this cfay-and-night airway system had molded regional 
lines into a national airway system, many problems remained to be 
solved. No substantial pr9gress had yet been made in aircraft 
radio communications, adequate weather reporting, development 
of an efficient aircraft, or methods of coping with bad weather 
conditions. 

The new lighting system brought a new scale of airmail rates — 
100 per ounce^up to 1,000 miles,! 1 5^ up to 2,000, and 20^ 6vcr 
3,000 miles. Still, all-weather flying was deemed necessary to meet 
competition. Stubborn insistence on\U_:jbat.her flying led to mount- 
ing pilot fatalities. After a pilots' strike, a compromise enabled the 
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local station manager, rather than an official m Washington, to 
order or cancel a flight. After that, pilot fatalities dropped sharply. 

By 1925 the Government considered opening airmail contracts" 
to commercial carriers. The Kelly Air Mail Act of 1925 provided 
an economic basis for the air transport industry. It provided for 
the, transfer of air mail service to private operators, under competi- 
• live bidding, for four years. The rate was fixed at not less than 
100 an ounce* 

This act readily attracted private capital, and a number of 
airlines opened up during the letter 1920s. In effect, the Gov- 
ernment's awarding of contracts according to the need of the com- 
panies amounted to indirect subsidy. (Webster defines a subsidy 
as "a jgrant by a government to a private person or company to 
assist an enterprise^ deemed advantageous to the government.'') 
A subsidy may be an outright' gift, such as early railroad rights- 
of-way, or it may be the amount paid m excess of the usual charge 
or cbsts. The airline subsidy was indirect in that contracts were 
awarded to keep companies in business, but those companies 
were paid at the regular rates. 

Congress went a step further. In the Air Commerce Act of 
1926, Congress said |it was a responsibility of the Federal Govcrn- 
^mcnt to build, maintain, and regulate the airways withoirt which 
the air carriers could not have continued systematic operations. 
Responsibility for the airways given to the Department of 
Commerce. 

The transatlantic solo flight of Charles A, Lindbergh in 1927 
probably produced greater mass enthusiasm— both here and 
abroad — than any other event in the history of avialion. This feat 
suddenly made Americans aware that perhaps the airplane was a 
safe, speedy, and useful vehicle. As a result, more people now 
wanted to discover tht/ thrill of flying. More important, business- 
men began to consider aircraft building and flying as a profitable 
investment. This led to a boom which brought 44 scheduled air- 
lines into existence in 1929. 

In May 1928, a number ' of prominent industrialists formed 
the Transcontinental Air Transport (TAT). Wright and Curtiss 
Aircraft Companies and Pennsylvania Railroad held large interests. 
Colonel Lindbergh headed the Technical Committee which mapped 
out and organized the coast-to-coast route. This was the turning 
point in the development^ of civil air routes. Suddenly, emphasis 
shifted to transcontinental routes and nation-wide systems Fur- 
thermore, financial participation shifted to Wall Street Airlines 
became big business with manufacturers such as Boeing and Cur- 
tiss forming airline combines. T^iese combines fought for supre- 
macy on the Columbia Line or transcontinental air route. The early 
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airlines have changed, but the> still survive toda> as the big four 
(American, Eastern, TWA, and United). Moreover, their route 
patterns mapped out bctweeji 1927 and 1930 remain the back- 
bone of the country's air route structure. 

In the years immediately prior to the stock market crash of 
1929, the airlincs*were well on their wa> to becoming big busi- 
ness. When the national cconom> suffered during the depression 
following the crash, the airlines suffered too, and the Government 
had to help the airlines through the lean years. The Wall Street 
collapse brought disaster to man> airlines and led to the passage 
of the McNary-Watres Act of 1930. Under this act, the Govern- 
ment encouraged the development of passenger traffic. Largely as" 
a result of this legislation, airline passenger accommodations im- 
proved materially, and passenger traffic on domestic air routes 
increased substantially. Of course, technological improvements of 
the airplane and airways also helped. increase the efficiency and 
safety of air travel. 

The airlines up to this time had depended on airmail pay- 
ments for financial stability. But President Franklin D. Roosevelt 
forced the airlines to turn to passenger and ^^press revenue for 
their main source of income when he drastically lowered airmail 
payments. On 9 February 1934, he went a step further, he can- 
celled all airmail contracts and had the Army fly the mails. The. 
Army pilots were inexperienced in flying over vast stretches 
unknown • territory and in bad weather. This was a period of 
especially bad Nveather for which they were unprepared. Their- 
casualty rate grew and so did the hopes of the airlines for air- 
mail contracts. On 10 March 1935, all mail flights were cancelled. 
Soon after, airmail contracts were again awarded to civil car- 
riers who have carried the mail ever since. 

Many t^hnological advances had taken place since 1925. The 
industry was trying to create a plane that could fly cheaply. Some 
of the major technical advances made between 1925 and 1936- 
included the increase of wing loading and tKe development of mul- 
tiengined planes, engine nacelles, cantilevcrcd wings, and high oc- 
tane gasoline. The first planes to incorporate all these features vvere 
the Boeing 247 and the Douglas DC-2 and DC-3 (Figs 3 & 4) 
which made their appearance as air transports in the period from 
I93Jnp 1936. 

Equally important, the dc^vclopmcnt and expansion of safe air- 
ways during the 1950s made air travel more efficient.. The Gov- 
ernment provided more revolving beacon lights, radio range and 
broadcast stations, weather teletype scrvi,ce, and emergency fields. 
Airway facilities were, in fact, about adequate for the flight re- 
quirements of the period. 
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FIgurt 3. DC-2. 

Still, an adequate volume of travel, essential to successful air 
transportation, eluded the airlines. Too man> people were afraid 
,to fly. News of spectacular air crashes jnjtilled even greater fear 
into the hearth of many potential passengers. " 

The introduction of better equipment and improved air facilities, 
which made flying safer, lessened people's fear of flying. The air- 
lines had become safety conscious. This new consciousness led 
them to accident research and investigation which disclosed me- 
chanical and personal errors. They have continued to improve their 
equipment and facilities, until today, air crashes are big news be- 
cause they occur so seldom. 

The Black-McKellar Bill- of 1934 assigned the Interstate Com- 
merce Commission the responsibility of establi^ihing the rate of 
mail payments made to air earners and recommended Jhat a study 
be made of commercial aviation. This bill forced the airlines to 
compete for passenger. business. They used up-to-date advertising 
methods and promotional tcchiques to make airline service more 
attractive. They added many litrie extras to make the trip more 
pleasant — meals, stationery, maps, picture postcards, newspapers, 
magazines, blankets, first aid medicines, and help in the care of 
children. Many of these extras attract passengers today. 
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Reduction in fares made air transportation competitive with 
first-class Pullman rail travel. The price per passenger mile in 
domestic air transport dropped from 12 cents a mile in 1929 to 
an average of 5.4 cents in 1935 and 5.2 cents in 1938 — a level 
maintained, with some fkictuations, well into the 1950s. This 
reduction in^ fares was partl> due to increased efficienc> of op- 
eration and competition among air carriers, mail contracKs also 
played a role, the>^ permitted the airlines to distribute the costs 
of operation over mail service and passenger transport. 

Growth was not limited to passenger transport. Many busi- 
nesses had discovered the value of air cargo transport. Those tech* 
nical improvements that made passenger service more economical 
and safer also improved cargo transportation. 

In Europe, air transport had been recognized early as an im- 
portant instrument of national policy and defense. In the United 
States, the defense concept of civil aviation, while recognized early 
and accepted in principle had never been as heavily stressed. This 
concept was reviewed in the study conducted under the Air Mail 
Act of \ 1934. 

The study of commercial aviation led to* the Pivil Aeronautics 
Act of 1938. With its passage, one Federal^ statute and agency 
were substitute^ for the several which had been regulating the 
industry. The Civil Aeronautics Authority (CAA) consisted of 
three practically autonomous groups, a five-man Authority, which 
dealt with economic and safety regulations, a three-man Air Safety 
Board, for the investigation of accidents, and an^ Administrator, 
vA\o was in charge of the development and operation of air navi- 
gation facilities as well as general development and promotional 
work. Organizational difficulties, duplication of activity, and dis- 
sension, within the ranks of the Safety Board brought about a re- 
organization of the regulatory agency in 1940. 

The Civil Aei:^autics Authority was, in effect, split and pro- 
vided the nudcus for twq new organizations. The five-man Au- 
thority became tWe ^vil Aeronautics Board (CAB), to whicK 
was assigned the safely rulcmakmg function, the Administrator 
was transferred to the Department of Commerce, where' he ex- 
ercised his functions as^head uf Civil Aeronautics Administration 
(CAA). Hence the abbreviation CAA continued to be used. 

After 1^40, the CAA, under the Department of Commerce, 
was to encourage aviatiort*s development to fill the commercial 
and defense needs of the Orrited States. The 1940 reorganiza- 
tion did not solve all the difficulties the CAA experienced. Rather, 
the CAA underwent a series of small changes which eventu- 
ally led up to the passage of the Federal Aviation Act in 1958 
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On the cveVf the Second World War, the Federal Govern- 
ment, on the premise of national interest, continued to provide 
•an element of direct aid for the t^-ansportation of mail. This aid 
helped put the air industry on a financially sound basis. The sub- 
sidy element in airmail payments was pn the whole less than fhe 
subsidy paid in most countries. The value of this investment be- 
came immediately apparent with the outbreak of World War 
II on 7 Deccrafefer 1941. ; 
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C ivil WUTION \ND UORLD WAR U 

The airlines and general aviation made significant contributions 
to the war effort. While contributions of general aviation wei;e of 
a largely aeronautical nature (except for the civilian pilot trai^iing 
program and the Civil Air Patrol), contributions of the airlines 
were on the whole more direct and immediate. The assistance of 
. both were particularly notable in the critical early days of the 
war when our. military air power existed largely on paper. Among 
the tasks performed by the airlines during World War II, the 
most important are described below: 

1. Provide4 the Armed Forces with transport aircraft. A^ the out- 
break of war, the airlines turned over 324 aircraft, or half their 
domestic fleet, to the military forces. These commercial airliners 
formed the nucleus aroun(j which the Army Air Forces and Navy 
were able to build their huge transport commands. In addition, the 
airlines also delivered (o the Armed Forces airplanes previously 

, oideifd for commercial use. Some of these planes were transferred 
even before, Pearl Harbor. 

Perhaps just as important to the successful prosecution of the 
war was the healthy condition of the airline business^t the out- 
break of the war. Had the UAited States lacked sound, thriving, 
and expanding commercial airlines, the aircraft industr> would not 
have been so technologically advanced oif^cconomically imporUnt 
Even with this commercial stimulus, aircraft production was in- 
adequate for the immense military needs', and it was not until 
several years later (March 1944) that the required top produc- 
tion level was reached. 

2. Supplied key personnel In addition to supplying the Armed 
Forces with airvraft and crews, the airlines furnished the services 
with many experienced executive personnel to set up and operate 
the transport commands. These executives became the transport 
command organization commanders, chiefs of staff, etc. Without 
these top men, the gigantic wartime airlift operations described 
above would not haye been achieved at so .early a date. 

^.^ 
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3. Supplied many technical services. When the war broke out, 
the airlines were the principal source of maintenance and repair 

, personnel.* The military services turned to these technicians for 
servicing, maintaining, converting, and modifying their aircraft' 
They worked in both airline-operated and Government-controlled 
repair shops. . , 

4. Furnished contract flying service. The Armed Forces were not 
able to perform all the flying functions denaandcd by the war 
effort. The airlines filled the g^p by supplying contract flying ser- 
vice to the Air Transport ' Command (ATQ and Naval Air 
Transport Service (NATS). These contract flying operations grew 
remarkably between 1942 and 1945. 

5. Trained flying personnel. The airlines also helped the war effort 
by training, navigators, pilots, mechanics, and meteorologists for 
ATC and NATS. In addition, private operators expanded their 
facilities and trained thousands of fliers under the Civil Aeronau- 
ticS" Administration's Civilian Bilot Training Program. Together, 
these students became lh(^ backbone of the Army, .Navy, and 
Marine air arms.^ 

6. Provided airbase facilities. Civil authorities, in conjunction with 
CAA, established airbase facilities for the use of both scheduled 
and non-scheduled airlines ifl cities throughout the United States. 
These formed the nucleus for* many military installations when ex- 
pansion of such aviation facilities became vital for national defense. 

7. Met demands of accelerated war business. Despite the tremen- 
dous inroads made into the civil air transport fleet, the airlines ^ 
greatly speeded up the conduct of war business through commer- 

cial airline travel. Notwithstanding a fprced cut of nearly half in 
daily scheduled plane miles, the airlines in 1942 were able to 
carry 82 percent of the last prewar yearns number of passengers. 
In 1944, the airlines carried 15 percent more passengers. This 
was made possible by pushing up the hours aircraft were in use 
from 6.5 hours to 11.5 hours a day in 1944. 

One of the most significant developments in domestic air cargo 
transportation was the vastly increased use of air express. Air ex- 
press pound mifes (a pound mile is carrying one pound one mile) 
r increased fivefold and previewed the postwar potentialities of 
cargo service. 



POST'VVORM) WAR II EFFECTS 



The wartime advances made in the development of aircraft 
and engines during World War I had a direct and beneficial 
effect on civil aviation. Later, it* was developments in civil air- 
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craft that, benefited military aviation. During World War II, scien- 
tific and technological progress profoundly affected civil aviation. 
Most significant was large-scale prpduction and opertional use of 
jet-propelled and rocket-propelled fighters and of guided missiles 
by the Germans. This fore-shadowed the coming of a revolu- 
tionary new era in air transportation within a matter of years'. 

Jet propulsion, radar, and other scientific arid technological de- 
velopments brought about improvements in equipment and air- 
ways. These improvements aided the postwar expansion of civil 
aviation. 

During wartime, there had been a great dcmanc^for air trans- 
portation and airline travel. This demand continued during the 
rapid demobilization following the war. 
• Both Government officials and airline executives wefe misled 

by the heavy demand for air travel. They ordered more planes, 
hired more personnel, and filed for new routes. When the demand 
dropped, they found themselves in financial trouble. 

To counteract the crisis, the airlines cancelled, their equipment 
- orders. This threw the preduction^ industry into chaos. Highly 
skilled engineers and other technologists were forced to leave 
the aircraft industry because their jobs were eliminated. Ultimately, 
both the aircraft industry and the airlines were threatened with 
collapse, a condition which would have had flisastrous^ effects on 
military aviation. 

The period 1946-1947 was a rough one for the airline industry. 
It was only through the creation of the CAA that tjie airline in- 
dustry survived. As early as 1938, Congress had foreseen the dif- 
ficulties an airline crisis would bring. 

The CAA Act empowered the Civil Aeronautics Board to set 
reasonable rates for airmail carriqiPl^n addition to granting higher 
temporary mail pay rites, the CAE also -approved some loans^ 
made to the airline industry by banks, insurance companies, and 
the Reconstruction Finance Corporation. 

By employing newer 'and more thoroughly tested, equipment 
. ^. and by takirtg advantage of the improved airways, the airlines 
\vere able to increase the safety and •re^ularijy of their service. 
The year 19.'>0 saw the airline mdustry, achieve an unprecedented 
safety record when the pas<ienger fatality rate was only 1.1 per 
100 millicTn passenger milesjiown. (Flying one passenger one mile, 
equals a passenger mile). 

The >\irline passenger business showed ' a marke^l upturn in 
^ 1949, and by the latter part of the year, the' indu^ry was out of 

the red. In 1950* the, industry experienced its most successful 
year, with all categories of traffic at record-breaking levek^for 
two years in a I'ow, the industry's profits were the greatest since 
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the end of World War II. Domestic air carrier operating revenues 
exceeded the half-billion dollar mark for the first time, givii^thc 
airlines a net profit of $63 million. About half of this profit ^ould 
not have been possible without the $30 million mail subsidy. 

The years since 1950 have seen a shift in the Nation's travel 
habits caused by the increase in speed and in services. Planes 
are now .more comfortable and convenient, and public response 
to these improvements has been remarkable. The airlines now ac- 
count for more than 70 percent of all public domestic intercity 
traffic. In the late 1950s, the airlines carried only about 35 per- 
cent of this traffic, As passenger traffichas increased, the cost 
of fl>ing has gone down. Air travel and^erospac? industries have 
' become '*big business," accounting for a large pottion of our gross 
^national product. 

Because of the combmation of improved equipment and en- 
larged route systems, revenu^ ton miles have increased at the 
rate of 13.1 percent each >ear since 1960. (A revenue ton mile 
is hauling one ton of cargo one mile for which pay or revenue is 
received). Not all of this growth hbs been reflected in prcjfits. 
Much of the airlines* money^is invested in capital outlays for re- 
placing equipment.' 

. In the yearspincc 1950 airline traffic has more than doubled, 
and general aviation traffic has doubled several times. This has 
led to a condition known 'as the "crowded air." Until 1958, the 
CAA controlled civil aviation, and a number of other agencies 
controlled military aviation. Often %re was little coordination be- 
tween these agQAcies. This lack of coordination caused confusion 
jn the use of air lanes and culmmated in a series of air crashes 
in 1957-1958. In response to an aroused public. Congress en- 
acted the Federal Aviation Act which created the Federal Avia- 
tion Agency (FAA) and gave it the responsibility for regulating 

• all air^ce over the United States and establishing a unified sys- 
tem of air traffic control. 

The establishment of the Federal Aviation Agency in 1958 

• brought together in one organization the Civil Aeronautics Author- 
tiy (CAA), the Airways Modernization Board and the safety-rule- 
making function of the Civil Aeronautics Board. The CAB con- 
tinued as .an independent agency overseeing the economic as- 
pects of the industry. Certain military personnel were assigned to 
FAA to insure civil-military cooperation. 

^ The FAA is headed by an Administrator appointed by the 
President with the advice and consent of the Senate. He must be 
a civilian with aviation experience. 

For the first time in the history of aviation the act assured coor- 
dination and cooperation between civil aviation and the military 
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services It also provided for the assignment of military personnel 
to posts within the Agency thus insuring military participation. 

The FAA continued^ as an independent Governmental agency 
from 1958 through , early 1967. Then the Federal Aviation 
Agency became the Federal Aviation Administration and it be- 
came part of the Department of transportation. The current or- 
ganizational structure is the result of all the previous efforts to 
organize this contplex and rapidly expanding area but by no 
means is it the final and ultimate organizational solution. New 
developments in the industry create new organizational needs and 
the Government will adapt to these needs as they emerge. In 
Chapter 3 we will discuss the roles of FAA and CAB in regulating 
commercial air traffic. 

Throughout the history of aviation the Federal Government .has 
played a role. The pioneering efforts of the Post Office Depart- 
ment proved thai air travel could be both safe and efficient. 
During wartime the Government saw how vital air power was to 
our national defefise. The Government helped the struggling ak 
industry in times of need and gave the boosts that the industry 
needed to stay dlive. In turn as the air industry expanded it 
brought growth tfD the national economy and promoted national 
defense. Thus, t^c relationship has been one of mutual coopera- 
tion. As higher Performance aircraft come into use and as air 
travel grows in fJopularity, Government regulation becomes more 
and more vital jo public safety and the orderly movement of 
thousands of aircraft. 



VVIATION SAFETY 

The primary business of the FAA is aviation safety. The FAA's 
vigorous program for the prevention and investigation of aircraft 
accidents identifies human and physical hazards to flying and sets 
standards for ai^craft^ manufacturers, maintenance practices, air- 
crew training, and the management' of air traffic. Accident in- 
vestigation findings contribute to (he storchou.se of knowledge 
used in preventing future accidents. The>AA has foimd-that the 
greatest problems' in safety are people problems. Even highly 
skilled pilots, mechanicj, and controllers sometimes become com- 
placent in their attitudes toward safety. Many times job perform- 
ance gets to be such a routine task that the experienced airman 
exhibits a lack of sound judgement. In such a case people become 
overconfident in their abilit> anJ attempt fcat^ for which they lack 
the skill and training, much like the overconfident automobile 
driver who tailgates and weaves in and out of traffic. Many acci- 
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dents are caused b> ignorance regarding a particular .aircraft and 
changes in weather or by failure, to keep current on flight rules 
and regulations, ' ' 

People problems are much harder to cope with than physical 
problems. When runways become damaged or a faulty mechanism 
is discovered in an aircraft, the fault can be corrected quickly. 
People, on the other hand, must b'e motivated to perform in a 
safe manner. The FAA constantly solicits the support of aviation 
personnel in maintaining safety standards and practices. The FAA 
promotes, coordinates, and assists in conducting local and national 
safety programs, but it is the efforts of private citizens that cause 
the programs to succeed. Individuals, companies, and organiza- 
tions are urged to adopt safety standards for themselves. These 
standards can be maintained by participating in safety meetings 
and special training sessions to update skills. FAA inspector spe- 
cialists are available. to explain the principal causes of accidents 
and to discuss measures that can be taken to avoid them. 

The law requires that all aviation accidents be reported to the 
FAA. The formal report of an accident is submitted by the pilot 
or other responsible person involved. Non-fatal light plane acci- 
dents are routinely investigated by inspectors appointed by the 
FAA. The inspector assignecjj^to' investigate a particular accident 
is normally the FAA field representative located nearest the ac- 
cident site. The insp<;ctor*s actions include an on-site investigation 
to^^amine the physical evidence and to take statcment3,from^he 
persons involved. The evidence obtained is forwarded to the Na- 
tional Transportation Safety Board for evaluation. Iiiformation .per- 
taining to the accident is analyzed and placed in computer storage 
where it is compared Avith data from other accident reports to 
determine trends in accid<^g||cau^es. This information is issued to 
aviation personncJ inlerestc^n the case and to otliers who may 
be affected by simila|; hazards, An example of the uses made of 
accident report information is inchtated in the following hypothe- 
tical example: ^ 

Elmer Jones, 31 years old, is vice president of Central Banking 
Company in Kansas Cit>» Missouri. He handles large loan ac- 
counts throughout the states of Kagsas and Missouri and flies 
his own twiji-cngine aircraft on, frequent out-of-town trips. On 
31, July I973i he was landing at Kansas Ci^ty International Air- 
port when his left brake failed. The right landing wheel went off 
the side of the runway causmg the aircraft to turn sharply to the 
right. The aircraft left the runway and the left wing^tip struck a 
runway marker causing an estimated $650 damage to the air- 
craft and $30 damage to airport property. 
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Mr^ Jones filed an accident report imni^iately, and the local 
FAA inspector, Mr.* Ftogcrs, investigated. His findings confirmed 
Mr. Jones' statements, however, he also found the cause for the 
brake failure. l\ic left brake cable had J)ecome frayed, iyid when 
pressure was applied to the pedal, the cable came apart. A check 
of the right brake cable showed that it too was badly frayed. 
Further investigation revealed th^t Harry Black, the aircraft me- 
chanic of Aviation Maintenance Contractors Inc., had been - the 
last person to inspect the aircraft. Mt. Black stated that he had 
not Mooked at the brake cables but that the brakes had worked 
perfectly. . ', 

Mr. Rogers, the inspector, found no ,other physical evidence 
that would have contributed to the accident. He did find that 
the aircraft .had traveled more than 60 feet after the pilclt, Mr. 
Jomes, discovered that the left brake was rtot functioning properly. 
Mr. Jones' stated that he was in a hurry to clear the runway and 
believed that he could maintain directional controf by use of the 
rudder, however, he misjudged the nearness of the runway edge. 

The causes of this accident are^ quite clear and there wdre no 
injuries. Mr. Jones' attitude toward safety was changed consid- 
erably by this event. He hici always viewed Safety as did the old 
time pilots of open coclCpit, fixed gear, fabric-<jovered planes who 
said, "Any landing you can walk away from is a good one.*' 
Mr. Black, the mechanic, had also learned a valuable lesson. 
Yet, the case was not closed at this point. When the Safety 
Board checked the computer printout data, it was found that two 
other aircraft of the same make and model had experienced recent 
brake failures. The manufacturer was contacted immediately, and a 
check was made to determine how many aircraft had been sold 
with this type of brake cable. The« buyers of every one of these 
airplanes were traced, and the cables were replaced at the manu- 
facturer's expense. 

Many minor accidents arc much more serious and complex Uhan 
our examplb. However, it illustrales the importance of aviation 
safety and how the 'FAA is instrumental in using accident investi- 
gation results to make air travel safer for all. ^ 

All commercial ;iir carrier accidents and fhtal light plane acci- 
dents receive the special attention of the Safety Board. The Board 
maintains a team called a Goi-Team that is made up of safety 
investigators (usually 10 members or less) who stay ready to pro- 
ceed to, the site of major accidents. These men are experts in 
accident investigation and at the accident site, they may work 
from 5 to 10 days to gather facts which they present to the Safety 
Board forevaluation. 
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In addition to accident investigation, the Safet> Board makes 
recommendations to Congress and agencies of the Government 
concerning safety matters. BoarlJ employees make special studies, 
conduct public hearings, and provide useful information " to the 
public through the press. 

It should be remembered that the goal of accident investiga- 
tion is to discover the cause of the accident^ arjd to use these 
findings to help prevent future acdjients. After all, the main pur- 
pose of an accident investigation is/prevention of a similar Uccident. 

KH \ Hons uhwh n (IM! vM) mh !I vk^ \^ I \ won 

Because of the nature of aviation, the roles of civil aviation, 
military aviation, and the Federal Government are necessarily 
tied together. The Federal Aviation Administration (FAA^ itself 
is a combination of these three — whose interests may conflict. 
Today, (here are fewer conflicts because each activity has repre- 
sentatives in the FAA. 

The FAA provides the authority necessary for effective man- 
agement. It stimulates intergroup cooperation, and this coopera- 
tion was behind many of the advances made since the estab- 
lishment of the FAA.^ One of these advances, a radar advisory 
service for jet aircraft, provides safe inflight separation of aircraft 
operating within controlled airspace on an instrument flight rule 
*(IFR) flight plan. This service was made possible by joint use of 
military air. defense* and FAA long range radar systems. 

Other improvements were made in safety and more efficient use 
of airspace by consolidating some military refueling a^reas and elim- 
inating others. Climb corridors were established fqr high speed 
jet aircraft to provide greater safety' when ithc -pilot's^ forward visi* 
bility was restricted during climbs. - \ 

Other studies on proximity (nearness) wiming devices were in- 
itiatcd, and plans ^or greater use of miliary radar for enroute 
traffic control were formulated. Restricted ai^cas used by the mili- 
tary were changed, some were eliminated, and others were made 
available on a part time basis. This provided extra airspace which 
had not been available previously. 

Cooperation between the military and the FAA was further 
increased when the military were required to consult the FAA 
before constructing new airports and runways. On 'several occa- 
sions this 'coopprative planning prevented conflicts in the use of 
airspace by integrating present needs with future plans. 

Clearly, the FAA has increased safety and efficient use of air- ^ 
space. Management of the nation's resources ("hrough joint ef- 
forts has also saved millions of dollars. 
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PROJECT RE.\CON- , , , 

At the request of President -John .F, Kennedy, ii task force 
known as ftroie^ Beacon was established in early 1961. The" pur- , 
pose of thjs :fc3sk .forc(K.^was t^^ofoU. (I) to conducV a scientific / 
review of''aviation .ftjcilitfes and related, research and developmentv 
and (2) fjrepare/a practical. <rong-fa(nge plan to 'JnsUre cffi- ' 
cicnt and safe jcontroj of 'all air .traffic, wiihift-lhe Un^ed States. * * 

Sound planning w^is t^' prbvidi; an orderly and ccgpomic 'evolu- " 
tion (rf the prescn/; system* of au*, traffic cpntrol^Jij pace with con- • . 
tinuing advances In technology and nafi6naK rteeds. Bpth dvil • 
and mUilary' represemativcs. participattid , mi the' st^id^, rL\t^ st/idy , . 
was completed,. ^and a'^pc^rt on the fcsylts was lent to the Presi- 
dent on 1 November 1961. / ' - ' 

The stody groups esHmated ^a" 44 Jkrcent increasJSig total- 
flying by 1^75. However, *i:ontrancd, tr^fic wa^ estimated Vo in-./^ 
crease by 300. percent. Altfiough th&re had been- sufficient- im- 
provements in air traffic cpntrql , meauires to haji'dlc 'iHe prevail- r 
ing air traffic, it was obvidus that ^nail^ impri)vemehls.>hafiMo be 
^^nade to cope \Vith future probk^ms. ^aratian .^aridard*s/cJe- > 
^ ^^H^n^^^nt on calculated position and })ilott;' reports- were insuffr- 
f ^^^nt; radar control would be necessai;y ,*tC)^^)ancl^c 'growing .ai; 
> traffic. The simultaneous use of botl?? "in^^rUrriicnt fUgh^ lulcs 
(IFR) and visual flight rules (VFRr alor^jj ^he e'sdcie aiji/ays was 
a problem. There were also problems;^ radio frequency' conK 
gestion^|ad pilot and aircraft controller-^v^^rload -due "^arthe re-^ 
quiremeiF for frequent position reports. InfTthe terminal area^. im-^ ^ 
provements in approach arid departure clear^Tice delivejry V^Ve 
necessary JO prevent inefficiency through e^ccssi)^ delay.^/ 

Project Beacon study groups recommended . seVeral futur<^ im- 
provements in the area of controlling air\ traffic, Finit^ .the -study , 
gpoups recommended the development of \ System for wnmediate. :\ 
and continuous ^aircraft position and altitude, mformatioD to the air' ' • 
traffic controller. Other areas sin*^tc-{:^»ut fdr future Improvement - 
mcluded the segregating of cont^t5?f3*Hnd uncontrolled air traffic, 
the establishing of positive control a}c!(]^% "above certam altitudes, and 
the establishing of speed limits m certain areas. Still other recom- 
mendations involved the employment of general purpose com- 
' puters in air traffic control and t^ie integration of air defense ra- 
dar with FAA radar in order to provide continuous radar ?;er- 
vice enroute The plan was to provide safety, economy, and ef- 
ficiency of .operation for both civil and military operations 

By the^beginning of 1965. many of the recommendations of 
Project Beacon had been completed/ and others were nearing 
completion. In the area of safety, many scientific ^studies have 
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been made concerning hazards lightning strikes, problems of 
turbulence, and airframe fatigue. Radars used b> traffic controllers 
have been modified lo give suitaHe weather displays on radar- 
scopes. Aeromedical research has provided information both on 
human factors in aircraft accidents and also on impact and acceler- 
ation considerations for future aircraft design. 

Project Beacon recommends achieving greater air safet> through " 
better aircraft maintenance practices and procedures. An experi- 
mental Maintenance Management Audit System was developed to 
evaluate systems and practices used by air oarriefs in directing and 
controlling aircraft maintenance. 

Tremendous advances have been made in air traffic control. The 
airways structure has been strealnihied to provide complete direc- 
tion and guidance above 18,000 feet at all times. Instrument flight 
rules (IFR) are required above this altitude, and radar service is 
available in practically all areas of the United States. Joint use of 
the Air Force's SAGE direction centers has provided extra safety. 
SAGE is an acronym for* '^semiautomatic ground environment," 
SAGE operates a type of electronic digital .computer that reports 
and acts on a developing situation. The widespread use of radar, 
in addition to providing greater safety, has been a tremendoQs 
asset in expediting departures and arrivals in congested areas. 
. A traffic control radar beacon system, which displays a constant 
altitude and identification ^ignal on the controller's radarscope, 
is being implemented for both military and civil aviation. Present 
radar systems do not provide adequate altitude information al- 
though they do help the radar controlled determine distance. This 
new system displays both altitude and distance information. The 
last chapter of this book Ttvill discuss this new system. It will alsb 
- explain present 4ii^ traffic control procedures and lists other new 
•aids to air traffic control. 

Thcf FAA, then, plays a significant part in maintaining our 
national defense posture. The military services and the commercial 
airlvneiJ^ can now! use common systems of air traffic conVoU and 
they c^n work togQther to solve common problems \ 

• . riVn. RESERVE \\IR FLEET (VrAF) ^ 

■ ' \ \ ■ 

The scheduled Vmtkd Slates airlines have\ a double mission 
The first mission is ta stimulate commerce by ci^rrying passen- 
gers ^ryir Cargo safely, dependably, and ec^Toomically throughout 
the free world. The secohd mission is to provide airlift assistance 
to the Department of Ddcnse and civilian disaster relief agencies 
in the time of national cnrcrgency-oV natural calamity This double 

\ *>q \ 



CiyiL AVIATION AND FACILITIES 

mission is defined in the Civil Aeronautic^ Act of 1938 which 
states that the airlines are t6 serve domestic, and foreign commerce* 
the' postal service».and the national defense effort. 

The airline industry responds to the needs of the military. It 
provides contract activit>, commercial air movements, and individ- 
ual ticketing. This service has satisfied some ver>' large require- 
ments without the declaration of-a national emergency. 

In event of a national emergency, there must be an es- 
tablished organization to insure quick response. In 1952, the air- 
lines and the Government together developed the Civil Reserve 
Air Fleet (CRAF) to meet this need. Certain airplanes in the 
airline fleet are designated a/id specially equipped as CRAF planes 
and are available for emergency on Government call. The air- 
planes sTre an important part of CRAF, but th^re is more to 
CRAF than airplanes. Also included in this organization are -tKe 
trained crews and mechanics This fleet therefore is self-sufficient 
and ready for use in emergency. 

Jn time of emergency, efficient operation of transport for the 
domestic economy is also essential, hence, the Ekparlment ot- 
Commerce has a major responsibility for commercial aircraft allo- 
cations in the CRAF program. The Commerce Department is ad- 
vised by the Defense Department for the military requirements 
and by the CAB for civil requirements. 

The CRAF program," as it applies to international operations 
IS activated in three stages. The first stage does not require, a 
declaration of emergency. Cargo and passenger aircraft with their 
crews and appropriate support are immediately available to the 
military. The number of aircraft used in the first stage may be- 
very small or there may be as many as 50 to 100 to meet a spe- 
cific need. Natural disasters such as earthquakes, floods, and 
droughts often require the speedy movement of people from one 
area to another, or require cargo aircraft to fly in needed sup- 
plies and materials. These operations are usually of short dura- 
tion and can be accomplished with a limited amount of airlift. 

Stage two is an "airlift emergency" as determined by the 
Secretary of Defense. At that time, a large number of aircraft 
would be made available from the airlines until the emergency 
ended. The 1948 Berlin Airlift is an example of a stage two op- 
eration. Although CRAF had not been officially established at 
that time, hundreds of civihan aircraft were used to assist the De- 
partment of Defense in delivering foocf^ fuel, and needed medical 
and other supplies to the German peoftle who had been isolated 
in Berlin by the Communists. ^ 




30 



/ THE GOVERNMENT AND PRIVATE AVIATION 

A third stage would activate /the full CRAF, more than 400 
aircraft. This woufd occur in time of war, during an unlimited 
national emergency, pr during a civil defense vmergency de- 
clared by the Presiderjt or Congress. The concept of CRAF is a 
good one because it Provides a force in being ready to respond 
to a national emergency. 

While CRAF has ' never been activated in accordance with 
emergency plans, a large amount of contract airlift is purchased 
each year from airlines participating in CRAF In 1972, $419 
million were spent on intcrnatibnal airlift contracts and mote than 
$50. million on ^domestic airlift contracts. Over 90 percent of all 
military passengers are airlifted oh commercial airlines. 

The scheduled airlines were used to lift a large percentage of 
the Military Airiift Command's transient passenger traffic jnto and 
out of Southeast Asia. At the height of activities in Vietnam, the 
airlines lifted' more than 2,500 passengers and over 180 tons of 
cargo per day to Vietnam. • 

A high percentage of the troops transported djiring the Ko- 
rean conflict were airlifted, however, tjiat percentage was less 
than half the airlift rate of the Vietnam war. The speed and carry- 
ing capacity of airline aircraft were far less then than they .are to- 
day. ^ ^ ' , 

nil iMiRwiiowi <i\n \M\noN 




Global transportation systems faced the same problems of air 
traffic control that the United States did. The unprecedented air 
traffic following World War II made it mandatory to control and 
regulate the use of the air. As a result, national leaders sought to 
establish standard operating and legal arrangements for air travel 
on a worldwide basis! The delegates from 52 ^countries met in 
Chicago on 1 November 1944. There they established an organ- 
ization which thpy called the International Ciyil Aviation Organ- 
ization (ICAO). The purpose of tbis organization is to promote 
civil ayiation on a global scale as a means of creating international 
friendship and understanding. 

The \CA0 has its headquarters in Montreal, Canada. It has 
been ari!. effective organization, making major contributions to 
world codberation in air transportation. It sets technical standards 
and air operating rules, and it carries out accident investigations. 
In this, it resembles the FAA. However, the ICAO has a distinctly 
intemationa!Rnature. " / 
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WORDS AND PHRASES TO REMEMBER 

CivU Aviation 
. National Advisory Coinmittee,4or- Aeronautics 
bamstorpiers \ 
TAT 

Interstate Commerce Commission 

Civil Aeronautics Authority (CAA) 

passenger miles ^ , 

revenue ton mile 

Federal Aviation Agency (FAA) 

Federal Aviation Administration (FAA) 

Go-Team 

Project Beacon 

SAGE 

Civil Reserve Air Fleet (CRAF) • ^ 

REVIEW questions/ 

1. How did militjur> avUtion aid civU avUtioa? kow did civil aviation aid 
military aviation? 

2. Explain the, Federal Govenunenfs role In aviation. 

3. Describe the CivU Reserve aIt Fleet (CRAF). . • 

TH4NGS Tp DO 

1. Wc note in this chapter that the Federal Government exercises control 
over virtually all phases of commercial ^lation. Much of this control is 
applied through FAA. You might, therefore, obtain from your local FAA 
representative (usually found at the local airport) copies of some FAA 
regulations. You might ask your AEI for permission for a committee to 
call on the local FAA office and invite *a representative to speak to the 
class on the relationship between the Government and commercial aviation. 

2. In relation to the above, you mi^^ht also investigate the relationship between 
commercial and military aviation and determine the extent to which FAA 
exercises control over military aviation. 





IN THIS dHAPTitR, we are concerned with the. fastest growInQ 
segmeni of the" aviation inclustfy--generaf aviation^. YoU wHt.- 
read about what ifh, what, if Includes, anct why it Is jfrowinii 
sa rdpldfy. You wiineom d^irt dgrlwItur^^fTpvto^^^ business 
aylattot)^ Instryctionat flying^* recreational^ flying, and the^, 
newfjir«jject of air transportation, otr toki lervlc^. Thji.Civir 
^ AJr Patrol Is. also an tmportpVit part of general ovTdtipn, and 
i .jta you will reod about Ui rnisslo^ and hpw the orgqnlzqflqn 
% ^fiinctibns* JusI what the, Ir^poct' pf such Tapldly .growls 
Industry Will b^ oft our touittry is ^ftxp)a!i\ftd. ctt tKtf end of the 
. <haBter. -^Wheti you have siu5ltf.d this ^iiapter, you should be 
. obfe-to dg^^ t}i6 foUoWlrtg? (^"teH 
,porjtqnt tp the,buslTtt»s executive, the.fa^V, drtd the average. 
:clt{ze,nT{^) <ij*cu$s why. "oir ia5tls"'<ire sucl\.c^ popular poft'bf 
gei>erat avIqtlom/(3) ,WtllneJ th©,jm}$$lon,^-^^^^^^^ Air ^ 

. Pdtrqi;,qnd t4) explain how .the proijucers <jf private. qir^rq§ , 
• ' Contribute to the gl-qwtff of gH^n^iral ovlotiqn. , \ 
\- ; ^ y<:'^y r -^/"^-^ ' ' 



General aviation is a term used to designate that part of avia- 
tion which IS neither military nor airline. Included in general 
aviation are agricultural aviation, ][)usiness aviation, instructional 
flying, recreational aviation^ and ait taxi service. General Aviation 
al$G covers such conservation activities as forest, power, and pipe- 
line patr9f, such public service activities as ambulance, rescue^^and 
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emergency service; and such law enforcement activities as automo- 
bile traffic surveillance. 

General aviation is the most rapidly expanding segment of the 
total aviation picture. Its growth has a significant effect on both 
the natfonal economy and on individual well-being. General avia- 
tion has brought airmindedness to many diverse businesses and in- 
dustries, and today it carries a much greater volume of traffic 
than is carried by the commercial airlines. 

Not only is general aviation the fastest growing segment of 
aviation, but all major criteria for measuring its growth point to 
a continuation of the trend which has existed for two decades. 
To cite a few figures: in 1957, there were 66,520 aircraft in the 
general aviation fleet and 1,829 aircraft in the air carrier fleet 
(fig. 5). To put it another way, there were about 40 general 
aviation aircraft in service for every air carrier aircraft in service. 
In 1972, there were approximately 135,000 aircraft in the general 
aviation fleet and approximately 2,600 aircraft in the air carrier 
fleet. This means that there were more than 50 general aviation 
aircraft in service for every' air carrier aircraft in service^ Estimates 
for 1980 indicate a ratio of greater than 60 to 1. 

The growth in numbers ol general and air carrier aircraft is 
shown in Figures 6 and 7. This information, furnished by the 
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Federal Aviation Administration, provides an interesting stud> of 
trends in the use of various types of aircraft as well as the total 
numBer of aircraft in use and the numbei; estimated for the future. 
In ^general aviation, the greatest rate of increase is in turbine 
powered aircraft and rotocraft, while in air carrier aviation, the 
piston engines have almost been entirely replaced by jets. 

AGRICULTURAL AVIATION 

The airplane has been used in agriculture since 1919, when the 
United States Department* of Agriculture (USDA) aerially dusted 
fruit trees infested with caterpillars. From this pioneering experi- 
ment ^stemmed the aerial application business in agriculture. Many 
different types of crops are now treated from the air. Airplanes 
can be successfully used for spraying, dusting, seeding, and ferti- 
lizing crops. In a recent year, for example, airplanes were used to 
treat 1 out of 6 tillable acres in the United States with some 140 
million gallons of spray chemickU and more than 700 million 
pounds of dry chemicals. ^ / 

Aerial spreading of fertilizer )i not uncommon ip the South and 
Southwest. It is particularly useful in rice production. Aerial seed- 
ing is profitable with some crops, such as grasses, grains (especially 
rice), cover crops, and oil seed crops other than cotton. It is pre- 
dominantly used in the South and Southwest where rice is im- 
portant crop. The airplanfc has been used for reforestation and 
pasture reseeding. The airplane is also used to distribute defolia- 
tion chemicals which cause plants to lose their leaves and mature 
more rapidly. Defoliatioti aids mechanical cotton picking. 

Aerial application is not the only segment of agricultural avia- 
tioD. Farmers and ranchers often own their own planes to check 
on their crops and animals and to keep up their many other busi- 
ness interests. The Flying Fartnen has become a nationally recog- 
nized flying organization. 
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GENERAL *AVIATION 
BUSINESS AVIATION 

Modern big business has turned increasingly to air transportation 
for a variety of reasons. Today there are fewej key execj;tives. to 
oversee large business and industrial complexes. Plants and offices 
have been scattered throughout the^country for economic reasons. 
Many of these plants are located far away from a large airport. 
Demands on executives* time are ever increasing. Directives 
handed down via teletype are not as effective as face-to-face con- 
tacts. But how does the executive get from New York City to 
Savannah, Georgia, for a two o'clock meeting, to Birmingham that 
night lo speak at a company banquet, and to Knoxville for a con- 
ference the next morning? He flies the company plane. Thus, he 
saves his valuable time* He has a flexible schedule, and he can land 
at any one of the more than 12,000 general aviation airports. 

This is not to say that every major company has its owh plane. 
Many use the airline services. Others charter airplanes. Still others 
use air taxi service. But business has definitely taken to the air. 
Executives' salespeople, buyers, factory^ managers, and many" 
others use this time-saving method of getting thjir jobs done 
quickly. ' 

FAA forecasts predict that for at least the next 10 years busi- 
4 ness flying will increase. By the mid 1970s, business flying will 
account for 10.4 million houft of flying time. This figure repre- 
sents almost a third of the total number of hours of flying in gen- 
* »eral aviation. Yet, only a small percentage of the 400,000 or so 
businesses which need and can afford their own aircraft use them 
at the present time. 

INSTRUCTIONAL FLYING 

Every year many people learn to fly. Many more want to leatn. 
Some of you are probably interested in 'learning to fly. Why? 
There are probably as many different reasons as there are peo- 
ple who learn. The reasons range from a desire to boost tompany 
earnings to thoughts of dining in Memphis, shopping in New 
York, fishuig in Alaska, or surfing at Malibu. Whatever the rea- 
son, a student pilot needs to learn well. t 

The Federal Aviation Administration realizes this and has set up 
certain requirements and tests which the student, pilot must pass 
to qualify for a Private Pilot's Certificate, The FAA has also certi- 
fied fligbt schools which meet FAA curriculum requirement^ 

A prospective student pilot must be 17 years of age ^nd able 
to pass an FAA administered medical examination to gain ac- 
ceptance in an FAA certified flight school. On the first day of 
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school, he is given a handout which describes the curriculum. He 
discovers that, he will be given individual ground instruction be- 
fore and after each flight. The ground instruction subjects are. 
(a) Theory of flight including^aJrframe and engine operation. 
\ (b) Federal air regulations and air traffic procedures. 
^ (c) Meteorology. ^ 

(d) Dead-reckoning navigation, including the use of the flight ^ 
• computer. ♦ . i 

(e) Radio navigation and communication. / 

(f) Use. of pilot infprmation manuals such as the Airmans* In- 
formation Manual. 

He is informed tijat, before he can solo, he must pass a written 
examination on general operation of the aircraft, theory of flight, 
and Federal Air Regulations (FARs). This test has been designed . 
ao afssure that the student has acquired Vhe knowledge needed 
to, be competent in solo flight. 

A student pilot soon realizes that ^here is a lot to know about an 
airplane. He discovers that it will take a lot of time and practice to 
learn to fly safel>. After many takeoff s and landings, stalls, banked 
turns, practices in emergency procedures, talks with the tower, and 
hours of cross-country fl>"ing, the student is ready to solo. He is not 
allowed to take pass(ingcrs up until he receives his 'certificate. 'He 
works for his requirejl 20 hours solo time* He can fly, as frequently 
as he wants, whenever and wherever he wants to^go, provided 
his instructor considers him competent. The instructor always con; 
siders the weather before permitting a trip. Soon, the student has 
accumulated his 20 hours solo time and is ready to be tested by 
the FAA. When hd passes both the written ex^m and a flight 
check, he is awarded a Private Pilot's Certificate. 

I RK KF\U(>N vr I 

A trip to other :ountries used to be possible , only for porsCns 
who could spend s|?veral months in travel. This left out, average 
. persons with only ^ two- or tljree-week vacation. Now many peo- 
ple fly to other couhtries for vacation travel. The travel time to and 
from other countries By air may be only one or two days, or less. 
TKis leaves most of the vacation time free for sightseeing and other 
pleasures. 

Many persons dwn their own aircraft to fly for pleasure. Quick 
trips to the beach, to resorts, or to vacation spots in the moun- 
tains can now be made over week-ends. For many ^persons, fly- 
ing itself is a for^ of recreation. The thrill of being able to look 
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down at the earth from thet^sky is .an enjoyable sensation to fly- 
ing enthusiasts. Air shows and "flying" have also become very 
popular. r 

1 

AIR TAXI SERVICE 

Small planes are beco^ning faster, more comfortable, and safer 
because of modern equipnfent. These improvements make a major 
contribution to the bootri^ iit personal and business flying, but the 
boom daes -not stop thexe.- It" opens up a new field of operation 
commonly called Air Taxi Service. 

The signs are good for this young industry. 

First, the whple air transport industry is growing faster than 
was thought possible a few years ago. The airline fleet is getting 
larger, its airplanes are^ larger; and they are flying more trips 
and carrying more passengers. 

Second, this growth is going on in the face of a decline in 
other kinds of public short-haul transportation such as trains and 
buses. The local service airlines are rapidly becoming small trunk 
lines. Because of the availability of the private automobile, other 
forms of short-haul transportation are losing ground. 

Third, the US Postal Service is faced with short-haul grob- 
lertis. The number of mail trains has decreased by 90. percent 
since JL925, and traffic congestion interferes with mail trucks. The 
Postal Service ^is looking at air taxi service as a possible way to 
improve its operation. 

There are two types of "air taxis": those which- provide de- 
mand service, like ground taxis or airplane charter operations, and 
those which fly their routes according to schedules. 

The people providing demand service have ^ihall equipment 
needs, and they can work as little or as much as they like. Most 
demand companies start with small planes with one pilot per 
plane to keep operating costs down. These companies are not 
likely to get rich, because their passenger volume is not high. 
Because costs are based on a minimum break-even fare^ one per- 
son traveling alone seldom finds the cost-benefit ratio acceptable. 

The scheduled air taxis are not really taxis. They refer to 
themselves as ^commuter airlines, but this is not quite accurate 
either. * * , " 

Some commuter airlines connect with the major -airlines, and 
some fly between heavily traveled points such as New York and 
Washington. These feeders using single- and twin-engine planes 
provide other linds with convenient connections. Though they call 
themselves airlines, they are not curtailed or regulated as such. 
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As air taxis and commuter airlines fill short-haul needs, they 
increase in importance, and they also face more problems. Twq 
big problems confront them at the present, economics and regula- 
tion. 

The economic problem was faced by the trunk airlines"' years 
ago, and the answer then was subsidy. Naw these same airlines 
disapprove of subsidies for air taxis. United Air Lines has realized 
that what is good for general >0viation is also good for United, 
so the company has become partners with the local carriers. To- 
day, profitable interline cooperation between this trunk and local 
carriers is a reality. 

One of the possibilities under consideration is subsidy by locaL 
governments. The amount of subsidy would depend upon the 
amount of use the community made of the airline. The more they 
used the line, the less subsidy the community would have to pay. 
This would give the community pride of ownership and also pro- 
mote greater .usage of the line. 

The second major problem of the airlines is regulation. There 
is considerable controversy about present standards. The air taxi 
people think they are too strict, arid others think thtt single- 
pilot operation on any basis is not ^l^fe enough. As the operation 
of air taxis and commuter airlines increases, there are bound to be 
greater demands placed upon them by both the Government aiid 
the traveling public. 

CIVIL AIR PATROL (CAP) 

Discussion qf» the Qvil Air Patrol (CAP) is included in this 
section because the aircraft used by the CAP are of the general 
aviation type. 

Civil Air Patrol was formed by a.group»of civilians just prior to 
.the US entry into World War II. Throughout the war. Civil Air 
Patrol volunteers used their airplanes to fly numerous submarine 
and border patrol missions, airlift ^missions, and 'mercy missions. 
Their wartime record was exemplary and no "do^bt helped influ- 
ei\ce the congressional action which first estab|ished Civil Air 
Patrol as a private, benevolent, nonprofit corporation and later 
made CAP a United States Air Force auxiliary. 

Today CAP cfontinues its services to the nati(^ thrmigh three 
major efforts, emergency services, aerospace^edu&STiol^ the 
CAP cadet program. Its members wear theJjCSAF unifewi) with 
special insignia to identify. the \\:earer a^s^/nember of CAP. 



♦A trunk hue Is the main line or rowJe of an alrhnc company, a railroad, or the like 
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Tffere arc two types of active CAP members, cadets and senior 
members. To join CAP, the prospective cadet must be at least 
13 years old but no^ older than 17. The senior member must be 
at least 18 years old.. Upon bemg accepted, the CAP member 
dJUends meetings, completes education and trammg requirements, 
performs duty assignments, and participates in unit activities on a 
regular basis. Satisfactory progress in the program is rewaijcled by 
promotions and by eligibility for special cpurses and activities. 

.Membership in CAP docs not exempt the member fronij service 
in the Armed Forces. Furthermore* membership does not ^obligate 
one to active service with the Armed Forces or with CAP during a 
wartime emergence. It does, howevec, provide^ the meml)er| with an 
opportunity for accomplishing a worthwhile service for his country 
and it provides an opportunity for developing self-confidence, 
self-discipline, and knowledge. 

The nature of CAP Jnd its relationship tc the, Aiil Force make 
it necessary that each CAP member understcnd inilitaryj practices. 
For this reason, drill and ceremonies are ii tegral parts of cadet^ 
training in CAP and physical fitness and moral kadcr^hip arg 
^also important in the cadet program. The suBjects tdugljp^in CAr 
aerospace education are Similar to those taught ir AFJROTC. 
Because of this, AFJROTC cadets may receive CAP credit for 
their aerospace education courses. CAP cadets learr abom aero- 
sp^ace achievements, the effect of these achievements os^ society 
as a whole, and how such achievements contribute to aerospace 
power. In some instances, cadets^, may even learn to fly at re- 
duced rates through the local chapttjr of the CAP 

CAP also provides aerospace education to its senior members 
and promotes aerospace education for the gJneral f public. This is 
accomplished by making curriculum matcri^ and ttach:r .training 
programs available to the educatiorul-«<immunity aid Dy provid- 
ing aerospace information to loCijk civic clubs, fraternal organisa- 
tions, and other interested grouj:^. \ • 

CAP flies many kinds of /missions. Primary ainonj; these is 
search and rescue. Under the supervision of the Air Rescue ^nd 
Recovbry Service (ARRS), the CAP. National Qualrd, Navyj 
Coast , Guard, and local law enforcement units )rovide inlai\a 
• search and rescue in the United States ARRS pnividcs its sek*- 



vices to the Air Force and also to other 
tivilies upon request. The Civil Air Patrc 
and, rescue missions inside the US Annua 

percent of all ARRS missions in addi\K\n to thisSn<^iluaWe ser- 
vice* the CAP flies blood-life mK<sioos,, provides emergency arrlift 
for the sick and injured, and helps in emergency work followtiig 



militS^ry and civilian ac- 
flies fno: t of its search 
1^, CA^rjiembersi f ly 69 
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natural disasters.* The CAP 4lso plays a rol^ in civil defense readi- 
ness. The seniors in the CAP prqgram function a^ leaders irt 
CAP flights, squadrons, grdips, and wings.^ They provide much of 
the guidance for the cadet drogram. 



GROWTH AND |^IPACT OF GENERAL AVIATION 



i General aviation n the most rapidy expanding segment of US 
aviation. Think abou : that statement/ for a minute. What does it 
mean? It means that there are more/general aviation planes, more 



general aviation pilo s, more hours 
craft, more people e nployed in thi 
tioJ aircraft, more g neral aviation 
lamings made by general aviatio; 
cqpibined. 



flown in general aviation air- 
manufacture of general avia- 
irports, and more takeoffs and 
plaies than all other types 



are 



issued yearly despite the 



►St, students runs between $750 



About 100,000 n; w pilot riermit 
expense of instructic ti, which fpr mosv, ol^uwhw imho u^^vwttu ^/^v 
and $2,000. In 1972, more tljan , 74if,p00 persons, including stu- 
dents, held active pi ot certificates, this figure is expected to reach 
at least 1,250,000 by ,1982. Neariy 75 percent of the takeoffs 
and fandings at airports with control towers were made by gen- 
eral aviation airplaijies. ,This is tiore than one aircraft movement 
every second for every day of t le year. ^ 

Aircraft prbducejs are paying more, attention to general avia- 
tion's needs and d^isirps. A widi variety of aircraft to meet the 
* increasing number i)f missions fc r private air travel is being pro- 
jduced. Dozens of new models torn trainers to pure jet business 
transports have been introduced The passenger and cargo car- ' 
riage capacity of many existing n odels have been increased. While 
production of, new aircraft Is hi:;h, utilization of me entire fleet 
of more than 1 35,000 planes incre; ses, [ 

Increased emphasis on pilbt tiaining, improved i|iaketing tech-* 
liques, and equipment with gr.eaict capability have been some of 



industry's efforts contributing 
nomic and Social factors also 



to* growth in general aviation. Eco 
pla'yefl a part. 

There are njany small gener il avicttion airports scattered through- 
out the' ynited States, but rpdny g<^ieral aviation airports are not 
much mqre <haa dirt landing strips. With today's rapid growth 
and impr6»ving technology, general avjation airport;& need to be im- 
proved Sjanv communities are considering improving or adding a 
gjbneral aviation airport as a way to attract new industries, • 
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WORDS AND PHRASES TO REMEMBER 



Federal Air Regulations (FARs) 

Air Taxi Service 

commuter airlines 

trunk airlines 

Civil Air Patrol (CAP) 



general aviation 
agricbltural aviation 
Flying Farmers 
Private Pilot's Certificate 
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lEW QUESTIONS 



1. Define genend avii^on. Yhy is it growing so rapidly? 



3. Define mir taxi. 

4. Discuss the CIvU'Air FaboU 



/ 



2v Business aviation i^ growing idore rapidly thaxi any other tvpe of aviation. 
Why? ' ' ^ 
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HINGS TO DO 



1. If there is a flying schpol in your commu'niiy, you might contact officials 
at the school to determine how many pilots thd school trains per year 
and report to the class on all that is involved in learning to fly, including 
cost. * i 

2. You as an individual or as a member of a committee from the class might 
contact your ifxal chamber^ of commerce or industrial development bo§rd 
to investigate the impact of aviation on your community. fc 



3 If there is no 
^ to indicate th( 
^ if an airport ^ere 



ocal airport in your community, you might work up a report 
economic advantage that would accrue to the community 
added. Or you might justify the lack of an airport. , 

SVGGESTIONS for further READING 



3 

Peijhaps the bcst|; source . 
periodical litcratu^. Reef 
such magazines is Avia 
Msigazine. \ 



of recent information in this fast-growing field is 
up s%ith Lurient developments in this area by reading 
ion Week and Space Technology, and Air Force 
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IM THIS CHAPTER, we dr^ primdrfly concerned with the Goy- 
ertiment rules and regulations aiFfecting commercial airlines. 
The restrictions iilactd7on pommerciai airlines are for the good 
of .all citizens, the Civil Aeronqutips BoaVd imposes riequlred 
restrictions on diyf/nes. Alio Jncjuded in this chapter is a 
; discusst6» of th^i resp^mibility of Vthe Fecferql Avlotldn Ad- 
. ministration to provide- l$afety regulations. You wilLdls^ver 
. reasons for the drowth In the ^airlines industry. Modem equip«> 
rhetit and techt^ologicar iniprovements are reasons for people 
to iise airlines more frequentljf* Rapid growth !n aoy industry 
fends to create"; problems. Wjth all the plones how In use, 
we can .ant|c{pote problems In the deUgn of {lew pl^n<)i QJl^ 
airports, thd scheduUng of thes6# planes, and fho efficient 
management of, modern airports.. A very JmportaHf part of. 
jcommercial airline! is air freight, the Impact which air freight 
^has. had on our Economy is discussed toward the. end of 
this.,ch'gpter« After you have studied this chapter, you should 
be able to do the ollowlngi (.1) outline the responsibilities of 
the Federal Aviatic n Administration and <$stabtish proof that ^ 
their concern for s< fety hos paid off; (2) disffus^^ome of the 
problems facing ci growing commercial airlines Industry; 
and (3) explain why air freight makes our lives more pleOsant. 



I 



Comi^crcial airlines is a term loosely used to include scheduled 
and nftnscheduled airlines. When we think of the airlines, we 
usually think of the trunk lines operated by such companies as 
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American, Eastern, Trans-World, and United, buJ the term in- 
cludes much more. Air cargo lines, ^ueh as Airlift Mernational and 
Flying Tiger, are-airlines; local service lines such As Delta, West- 
ern, and Braniff arc airlines, even the commuter ajflines, discussed 
in the chapter on general aviation, are airHnes. All of these ac- 
tivities are lumped together and called scheduled airlines. 

Yet, scheduled airlines do not present the entire picture. There 
are still some nonscheduled airlines which operate on the basis of 
passenger demand. Most of the traffic carried b> the nonscheduled 
airlines consists of charter flights and overflow traffic from the 
scheduled airlines. . 

ROIF or THK GOVKRWU NT IN AIrKinK^ M V.N AGEMLM 

J "he Civil Aeronautics Board (CAB) has broad authority to pro- 
ide and regulate the civil air transport industry within the United 
Stites and between the United States anfl foreign countries. It 
has the responsibili^ of regulating airline compdtition, th?t is, 
authorizing enough competition to assure ever-imp :^oTing service! 
• but not 10 the extent that it would destroy an airl ne's prospects 
for economic health necessary for progress. 
*■ 

CAB Responsibilities ^ 

The CAB authorizes US carriers to engage in interstate and 
foreign commerce, and also authorizes foreign air carriers to fly in 
the United States. 

Granting a carrier permission to engage in interstate and foreign 
commerce can only be allowed when certain requirements kic met. 
These requirements are jiccessary to assure the contmuirg ability 
of the carrier industry to meet the needs of the public. F6r ex- 
ample> a ^cheduled airline must demonstrate that it is fit^ wSlhng, 
.able, and financially responsible to perform such transportation 
properiy; that its management is honest, efficient, and ecohomical; 
and that its operatiqn will serve the public convenrc6<;ej and 
necessity. The CAB awards a certificate of public convenicnclr and 
necessity only after exhaustive investigation, including a full public 
hearing. The fallowing is a brief list of some of the. strLent 
qualifications ai^ airfinc must meet. 

1. A scheduled airline must sprve all points designated^ An its 
certificate, even those that do not by themselves' generate enough 
traffic for economical service. It cannot suspend service at any city 
wuhout CAB approval, which is based upon a review of the public 
interest. 
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2. A scheduled airline pust provide regular servic^, according 
to a complete system flight schedule that must be p;ublished and 
filed \Wth the CAB. Thei^ schedules must receive CAB approval 
as infemational schedulel. receive International Civil Aviatioa Or- 
ganization {ICAO)j approval. ' 

3. A scheduled fUlinrf must publish and file proposed farqs aftd 
tariffs with the CAB, N^hich can reject them if it deems, then? not 
in the public interest. J 

4. A scTieduled airline must carry the mail and support national 
defense efforts in accordance with the rates and provisions set 
down by the CAB, The CAB determines . minimum rates to be 
paid for these public .services and the US Pbstal Service ^nd the 
Department of befens*^ negotiate contracts with specific carriers . 
who provide services, y 

5 A scheduled airliAe must file full service, traffic, and financial j 
reports with the CAB at specified time intervals. It must also ^ 
keep its records and facilities open for CAB inspection at all times. . 
It must keep the CAB informed as to ownership. It cannot merge, 
consolidate, or acquire another airline without CAB approval. 

As you ^an tfell byV the scope of the problems it handles, the 
CAB is consl^antlj consjdering new proposals and suggested changes 
management and increased sefvii:c. Often 
\t would bjr advantageous to change a 
schedule or alter ^.an e tiBting route plan. In this casq, the Airline 
would submit a prppos la new schedule or route plan to the CA1B 
for consideration. The pioposed change, may -affect other airlines . 
serving, the same area in(|f they may object to the pla|n. Whon all 

proposal goes before the Board fOr a 
hearipg. The Bo^rd can diimiss the proposal, accept it, accept it On 
. 9 temporary basis, , or expand it. In reaching a dedsion, ^e 
^oard. does ' nOt necessarilj dacide according to precedent. Each 
ca'Se m'ujif be ju^igei on its owij merit and ihe BoaYd mi^' reverse; ^ 
its ^ccijibns madp/^.oii- past qa^es. * , , /' 

' The CAB is alsb concemedjvith insuring that airlines;, arc com- • 
petisated 'for p/ovidmg essentiil services at a lossjd jjheit cOm- ^" 
4)anics. F(Jfc' exa^nple, the Boird may grant subSsidies a'c^riers I." 
tc[«riance tfie.cost^. of .providing necessary air service to *communi- 
tie^>hcn the vojjumc o/ traff/c is, not sufficient ta mee the costs 
of.*«4ch service .*Xhu$,' the public interest is iierved by provfding 
:a^' transportation to tjhe small communities which wculd other- 
Wise be without air service. * . > 

/ Another ar^ of interest and responsiWfity foe the CAB is that 
"of cclafionships bctwc(i?i •carriers. The JBoard approves or disap- 
^pf<>Vfcs all proposed ttie/gers, acquisitioris of ^ntrol, \ interlock- 
ing telationsttipSi and agreements b^^tween air <}ftrrier< oonsidenng 
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Ibe interests, of travelers, shippers, and other aic carriers which 
may be adversely affected,^ It is concerned -with whether air car- 
riers and travel agents engage in unfair methods of competition 
and deceptive competitive^practices in the sale or conduct of air 
transportation services. ' \ < 

As stated earlier, the CAB is the Governme^t agency concerned 
with the broad kspects of promotion and regulation of the airfine 
industry. The Gdvernment is also concerned with the actual op- 
eration of the nation's aircraft. Regulation and control responsi- 
bilities Jn this area are assigned primarily to the Federal Aviation 
' Administration (FAA), * ^ ' - 

FA A Responsibilities • . 

The federal Aviation Administration (FAA) has the responsi- 
bility for publishing and enforcing safety regulations. The special, 
Federal Aviation Regulations it has established for scheduled 
^rline operations are more detailed and strict than those of any 
olhcr class of aviation. 

A scheduled airline is reqjiiired to have a complete, dispatch sys- 
tem ehcQrnpassing communica;ion5 for the dispatch and operational 
control of all ijs aircraft. No scheduled flight can take off without 
specific authority from a system dispatch office. Dispatchers^^ who 
must hold F^ dispatcher certificates, must be thoroughly famiUar 
with thfc^jrtwte, weather conditions, navigational facilities, and air- 
port conditions under which tjiey dispatch aircraft. 
. A scheduled airline^ can fly on iristrument^ Over a particular 
route i>nly if the route 'is equipped with- navigational ai(Js «p- 
j)foved by the. FAA. It can schedule flights only into airports, 
inspected and approved for the operation by the FAA. 

A scheduled airline must show that competent personnel' and 
adequate facilities and equipment arc available along its .routes to 
properly service, repair, and inspect its airplanes. 
^ Eafh scheduled airline flight captain must bp pre-qualificd on 
%c' routes he is to. serve, denjonstrating adequate knowledge of 
W<fath^r characteristics, navigational facilities, comnvmications pro- 
;c6dures/.and the- airports he may have to use. "'^x 

A scjtcduled ' airline muM maintain two-way ground-to-aircraft 
radio c^jiipment over all routes served in order to maiiltain sys- 
teiU-Avide contact. This is in addition to radio facilities operated 
•WfAA/ \ , . 

A. scHpdiiled airline must fly "proving runs*' under the supcr- 
N^iptt the PAA before inaugurating a new route or aircraft. 
^ " A\-<cheduled airlme must h^ye available wca'thcr information pf 
a-*. tvpe' prescribed 'hi detail/by the FAA. For example, a trip 
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may not be cleared unless a complete enroute and de^fmatTpn 
weather forec^ist is attached, to the dispatch release formT 

The FAA's concern for safety has paid off for .the a/r traveler. 
In fact there are from seven to 10 times as many frailties per 
million mile^ traveled by automobile as jhcre are for a like num- 
ber of air passenger miles traveled. ' ' * 

FAA is not complacent about the airline's safety record, and 
officials realize that the air is growing more crowded daily and 
congestion breeds accidents. * - 

The US'schedijled airlines, in addition to observing the highest 
safety standards required of any segment of- aviation, observe ser- 
vice and operational policies and practices above arid beyonff"thit 
required by the Government. They have exercised \l(^dership iti 
the development^ and use of many 'safety devices and procedures 
including (1) creation of. the Nation's first ^ir traffid control sferv- 
vice; (2) pilot-operated airborne weather radar, (3) Wi-collisioh 
lights on aircraft; (4) - reversible-pitch propellers^ iidd thrust-re- 
versing mechanisms for' jet engines, (5) preventive m^nteuatice-^ 
through aircraft inspections at frequent intervalk, a^d replace-* 
rneht of parts at prescribed intervals whether or ^not^ they need 
it; (6) swift notice to- all airlines of a problem encountered with 
an iffrcraft of any one airline; and (7) a policy of flying^ under 
instrument ruks and procedures even in good wcatjiei when op- 
erating above specified altitudes, as an added measure to assure 
safe separation of aircraft in flight. 

The airlines and the FAA cooperate in this overall" safety pro- 
gram for they believe itMs their responsibility to protect the traveler 
from accidents which can be prevented. 

\mHNE MAN VGFMENT 

Management of commercial airlines has become exceedingly 
complex. There are, of course, numerous reasons to account fpr 
the growing complexity, but one of the most obvious reasons is 
the .phenomenal growth of commercial aviation. 

Growth 

Commercial aviation is far and away the fastest growing malor 
industry in the country. Taking 1950 as a starting point, the air- 
line performance is urijquc. The electric utilities have tnofe tb- 
tripled in size; the chemical industry is about four times as ' * 
as in 1950; the trucking industry has almost tripled; and t.., 
and^ automobile industries continue Jo increase production each 
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year. Total industrial production in the country has doubled since 
1950. But by 1970 the airline industry had grgwn to more than 
seven times its size in 1950. ^ 

In 1971,, the airlines experienced a period of slow growth. 
Although scheduled passenger miles flown were slightly higher 
than previous >ears/ they fell below the number expected. Many^ 
personal and business decisions to fly were affected by higherl 
fares 9ttd a sluggish national economy. To a small degree the fear I 
of air piracy kept people on the ground. I 

J he actual number of air transport aircraft produced in 1971 
1972 was lower than it had beeh in the late 1960s.' In terms 
of available seats, however, production far exceeded the levels of 
previous years. This is explained* by the chan^eo\^ in the air- 
line industry to the l^rge-capacity, wide-bodied jets. Y^^^l revenue 
passenger miles flown as shown in Figure § are expected to in- 
crease from 140 billion in 1972 to about 404 billion in 1982. 
In other words, revenue passeiiger miles will almost triple in ten 
years, but the number of carrier aircraft (See Fig. ft)"^!! in- 
crease by only one-third. ^ 

In 1950, only 0.2. percent of the gross national prgduct XGNP) 
was spent on air transportation. The GNP in 1971 exceeded a 
trillion dollars and air transportation represented 0.7 percent of it. 
By 1982, it is anticipated that more than 1 percent of th^ GNP 
will be spent on air transportation^ Thi^ increasing trend can be 
attributed to many fa^;tors sUch as greater aircraft speed, range, 
comfort, and safety, higher personal income levels, lower fares, 
more leisure time, and greater interest in travel 

The rapid gfowth of air* traffic is m^e possible by a great 
outpouring^ of capital funds. This investment in ijejv Equipment 
and facilities stimulates company growth by prep^Hng for it. 
What is the reason for this growth? 

Throughout history transportation and communication hav6 
gone hand in hand with eaCh acting as a^stimulus for the other. 
Although there have been great advances in. the technology of 
communications ^(with telecommunicatiorls satelfites, colpr tele- 
vision, and direct distance dial telephone service, for exartiple), 
the basic efficiency of the face-to-face tonfrontatjon has never 
been equalled. Today, there is even greater demand for fast 
transportation to get one to a nKetiijg and back again. This de- 
mand is growing greater as our society becomes more' complex. 
The reason for the meetings vary from passenger to passenger. 
Some are rushing to business conferences, others ai^e going home, 
and perhaps still others are off for vacations. Whatever the reason 
for the trip, rapid transportation is appreciated, b6cp"use it allows 
tiipe fpr valuable face-to-face commurtication. ^ . 
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The airlines have workeaiat serving the Nation's communica- 
tion need in two major waysl They have first applied radical tech- 
nological improvement. Putdic response to this improvement — in 
speed, comfort, convenience, and reliability — has always been 
dramatic. Hence, there is a constant pressure on the engineers to 
advance the state of the aviation art. Perhaps the greatest untold 
story of this industry is the \ofig partnership between airline en- 
gineers and manofacturers, each stimulating the other to develop 
technological breakthroughs. A major part of this effort has been 
the adaptation of military technology to civil use. However, as the 
industry has grown in purchigmg power, it has generated its own 
research and development support. Major US and foreign indus- 
tries are finding that it pays to develop innovations tailored es- 
pecially to the airlines. Combining this, with military research re- 
sults in continued technological improvement. 

In addition to the stimulant of an improved technology, com- 
petition ha^ also played a central role in the airline growth story. 
The ambitionT of competitors are reflected in the size of their 
orders for airplanes. Where there ^re plenty of empty seats, there 
is no restraint on demand. Therefore, passengers are seldom 
turned away, a very desirable feature for the traveling public. 
In turn, the competitive pressure to fill those empty s^ats leads 
to efforts to get more people to fly. Given many additional seats, 
airlines mount massive efforts to sell them. This process has been 
a major contributing factor accounting for the remarkable de- 
velopment of the air travel market. In 1972, the airlines sold 
48.1 million more seats than in 1967, In 1983, they expect to 
sell more than 475 million seats, neariy 3 times as many as in 
1972, (See Figtire 8.) 
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Critics complain that the industry is operating with too many 
empty seats. Good service at peak times of day, of the week, and 
of the year inevitably means empty seats at other times. Running 
an airline is a little like running an eldvator system in an office 
building. If the object is to keep the elevator full (high load fac- 
tor)i then obviously it might be possible to install only one 
elevator in a building and rent all the space normallj; given to 
large elevator capacity. Average ♦load factors on the one elevator 
would be high, but some of the tenants might not get home un- 
til afte/ midnight. Those who worked on the top floor, whe(e 
relatively few people need to go, would have to wait forever^^^^v^ 
however, good service is the objective, the building operator has 
to increase the number of elevators at the jsacrifice of average 
load factors. 

The airline industry could buy fewer airplanes and plan for a 
scarcity of seats, but the public would soon become aroused at 
the lack of seats and the inconvenience. This would lead to a ae- 
crease in flying.^ 

Coinciding with this growth of air travel has been a major 
change in the habits of work and play of the entire nation. A 
new mobility, unlike anything' experienced by any nation be- 
fore, is developing. ' ' - . 

The usefulness of the airplane to, the business world has long 
been appreciated. Mobility of the productive people in business 
stimulates the pace of economic development. Decisions are made- 
faster, work gets started sooner, problems are resolved more 
readily, and the whole process ' of selling and buying is aided 
by fast transport. Telephone and teletype have not replaced per- 
sonal confrontation. The personal touch still sells the product best. 
Mobility is valuable to the business world, but is equally valuable 
to^ the arts, sciences,, .feligioh, education, the law, government^ 
an'd other branches of human activity. 

1 Promotional Fares 

1 Perhaps one of the most significant social changes that is taking 
place in the last half of the twentieth century is the change in the 
leisure activities of Americans. Demands for .vacation and personal 
travel by air occupy priority attention of airliixe management. 

There are dozens of ways of approaching the market, and the 
airlines are prepared to try them. The airlines expect to reap 
substantial benefits from the combination of an air Xrip and a rental 
car. As roads become increasingly crowded and super highways 
more and more monotonous, the airlines are strongly advocating* 
the fly-and-drive combinatipn. 
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But by far the most productive expejiments are in the field of 
promotional price reductions. Numerous excursion, off-season, off- 
peak^ and other promotional fares are a\ailable both for domestic 
and mternational travel. The airlines have combined, man> of these 
low fares with hotel, car-rental and sight-seeing baVgains and have 
developed highly attractive all-expense packages. The all-expense 
package is a well-tested method of gC^tting "first time" travelers 
away from home. 

For the individual traveler, the excursion rate is the most eco- 
nomicah To take advantage of this reduced rate, the traveler must 
purchase a tourist class round trip ticket. The excursion rate applies 
from midnight Sunday to 2.00 p.m. Friday and from midnight 
Friday to 2:00 p.m^. Sunday. 

Space-available reductions for military men on leave have also 
been highly successful. If the seat has not been sold by departure 
time, a military man in uniform may use it at one-half price. 
Millions of militar> men have taken advantage of this 50 percent 
savings since it was introduced. Military personnel rpay also Re- 
serve \ourist class seats at two-lhirds the normal fare. 

The airlines are now offering space-available discounts for othef 
groups. Even with the fare reductions, the airlines realue a profit, 
a partial fare is more -than no fare on an empty seat. 

These and other promotions including the Vapid spread of 
economy and coach services, have resulted in a marked reduction 
in the average revenue the airlines earn per passenger mile. How*- 
ever, this is partially offset because more and more people art 
using the airlines, and air travel is becoming increasingly accepted 
as a common mode of travel, i \ » / 

These reductions will continue, but there are practical limits to \ 
fare reductions in a period of generally rising cos\s. The "aidines, • 
traditionally, have operated on a thin margin of profit. In their 
most profitable period, the early 1950s, the margiri was ,5 cents 
on the dollar. The profit margin is now considerablV less. Profits 
are necessary to underwrite vast expansion and impA^vement pro- 
grams. , ^ * ' 

Promotional fares have allowed airlines to sell more scdis dur- 
ing off-peak periods, but they have been unable to meet .all the 
demand for seats during peak periods. Congress 'has authorized 
Qther interested and qualified air carriers to supplement, the regu- 
larly scheduled airlines by pr9viding limitej charter service to 
certain groups of travelers. 

^ Air Charter Service 

Suppose a high school gr^iduating • class wanted to fly to the 
Bahama^^ as a class trip. The first qQestlon the planning group 
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would probably ask is, "Can't we get a group rate?" Everybody 
loves a bargain, and nonschedulcd air charter service aircraft 
have provided such service. 

Air charter service was officially started in 1962 when Con- 
gress authorized air carriers to supplement scheduled airline scr- 
vice. However, Congress recognized the necessity fgr protecting 
the scheduled airline companies and placed rcslrictions on supple* 
mental carriers. These carriers cannot sell individual passenger tick- 
ets nor can tfiey solicit business from the general public. 

Air charters then arc limited to three types of group service. 
The first type is single-entity charters where a single entity, such as 
a company., charters an entire aircraft. A second type is the' af- 
finity group charter This, type is for groups such as a high school 
graduating class, who have some common and continuing interest 
other, than just the desire to take a trip. For those pepsons who 
are nOt metpbers of a group, the tour group charter can be used. 
Tour charges must include charges for ground transportation, 
hotels, or other -items in addition to the cost of ^he flight. 

Charter flights, like other airline 'services, are affected by 
changes in policy as well as the public |iemand for services. Re- 
cent growth indicates there is a definite demand. Supplemental 
carriers have adjusted to CAB regulations and axe upw available 
for most groups. Air charter service is here to stay and may well 
be the best way to go. 



Today most of the larger airlines have converted their fleets^ 
from a mixture of several types of aircraft to an all jet inventory. 
The turboprop is more economical for shorter hauls, but it is 
being replaced. What has brOught about this demand for jct^? 

First, let's look back to 1952. This was the year the British 
airlines placed the Comet I (Fi^. 10) in service and thereby 
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became the first to use jet air<;r^t in commercial (/pcraiions. 
Technology was advancing rapidl^ and manufacturers were de- 
signing and developing , improved aircraft faster than the air- 
lines had previously paid for them. This was indeed unfortupatc 
for some airlines because the rate of aircraf^ replacement ' is one 
of the most vital features of an airline's whole economic struc- 
ture. 

Boeing and Douglas were applying their technological knowl- 
edge in designing improved aircraft as well as in designing jets. 
Here agaiatfte military influenced civil airline progress and design. 
Without the B-47 bomber there probably would have been no 
Boeing 707; and the theoretical advantages of turbo-props on 
the cost side would have been given .more emphasis. 

American Airlines, using the Boeing 707, was the first to be- 
gin domestic US icT service with its owji arrcraft. It inaugurated 
the transcontinental rotJte from New York to Los Angeles on 25 
January 1959. Jet service Was underway. Another significant date 
in the progress of jets was Pan American's inauguration of.it^ 
rouod-the-world jet service on IQ October 1959'. , / ■ 

Once the appetites of the airlines had*been whetted by th^ 
speed, reliability, and passenger appeal of the, new aircra^t^, M^ays 
and means were found to extend the scope of the jet aircraft 
beyond original plans. In the early days» the jets w^re believed 
to be best on longer range flights on whi^:h speed coul^l'be Ex- 
ploited; but on short-haul routes the turbo-prop was thought 
to-be more suitable. But even on short-haul routes the jet ''hid 
great passenger appca!. Competition has brought the day of* a^- 
jet liners 'into being. Trans- World Airlines, first claimed tho- dts- ' 
tinction of having an all jet fleet, and m^ny others rapidiJ^F- 
lowed suit. . * . , ^ 

^ Com'petftion demands continuous updating .of aircraft, Sn^^this'^' 
is complicated and cositly. Manufacturers must be sure o£ a mfket'* 
ior new planes Hefore actual production can be started, t)theT\)9ise ' 
irtillions of dollars may \>c wasted in design and dcvdo^ment. 
For example, McDonnell Douglas felt they could turn tfeeir. tri-jet . 
DC-JO inta a twin jet shorthauK widebody transport. The DC-IO' 
TwiA, coulil be produced for delivery late in 1974 if sales' ccuid 
be assured. To get some idea of user acceptance of the EXT-IO 
Twin. McDonnell Douglas invited representatives of the air carrier 
companies to a two-day symposium irv ApriJ i972. Fourteen US 
and foreign carriers sent representatives. 

The DC- 10 twin would be 17 feet shorter than the DC-10, 
but It would have larger engines to permit heavier loads for short- 
haul operation. The new aircraft would cost the buyer about $16.2 
million. (Sec Figures 1 1 & 12), 
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li opportunity to eval- 
[eeting anticipated needs 
irices with other manu- 
►ouglas officials were af- 
acceptance of the air-^ 
for its development. Tli 



The symposium provided the carriers 
uate the DC- 10 Twines capabilities in 
and gave them a basis for ^comparing 
facturers At the same time, /McDonnell 
forded a chance to estimate the carrie 
craft before spending some»Sl20 millio 
decision was made to go ahead. 

The DC- 10 Twin represents only a part of the effort by 
aircraft industry to develop a subsonic aircraft that is more ef- 
ficient than those already in operation. Designs such as the Air 
Force's powerful C-5 engine resulted in the development of the 
DC- 10 and the Boeing 747. 

Boeing used a design similar to the C-5, Figure 13, to produce 
the 747, Figure 14. The Boeing 747 is basically a passenger 
plane with 490 seats, 10 abreast. The variations of design for the 
747 include such things as five paisenger classes, with a luxury 
class at the nose, first class next, | then standard, economy and 
coach sections, entertainment section!, and a section for npnsmok- 
ers. One popular version. Figure 15, has 38 first class apd 313 
economy seats. i 

The Boeing 747 is doing much to allevfate some of the\traffic 
pressures in the air while creating spme knotty problems on the 
ground. The strain one of these pll^nes . places on airport run- 
way and taxi surfaces is tremendou^. Also, where do you put 
490 passengers when the aircraft is grounded by weather? As a 
result of this problem, many of theliccommodations offered by 
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Figur* 14. Boeing 747 

major airports have been altered to serve the 747 and other 
large jets. 

A great amount of ^ effort and money has also gone into the 
development of a large jet that would travel over long distances 
at a, much higher rate of speed than the 747. This plane is the 
supefisonic transport (SST). ^ | 



THE SI PFRSOMC TR\NSPORT (SST) 



The development of a high-speed, long-range, transport was 
underway a decade ago in Europe and the United States. Such 
an aircraft traveling at 1,S00 miles per 4iour at 60,000 f<ce*t could 
deliver 280 passengers across the Pacific Ocean nonstop. A joint 
effort of the French and British aircraft industries, with Govern- 
ment support, produced the first operational SST. the Concorde. 
The Soviet Union* also has an SST, the TU-144. The US pro- 
totype was developed by the Bc)j:ing Company and was Sched- 
uled for initial fligiit in 1972. wjth deliveries to be made lb the 
airlines beginning in 1976, but the Boeing SST project was 
dropped in- 1971. / 

The Boeing SST prototype has an overall length of 280 feet 
and a wingspnn of 142 feet, its tail section is 50 feet high, the 
aircraft^ weight is approximately 635,000 pounds, and cpch of its 
four General Electric GE4 cngmcs can produce 60.60D pounds 
of thrust (See Fig 16) \ 

In addition to the tremendous developmental and Rtoduction 
costs of the SST. a major environmental consideration went into 
the decision to abandon the project The nouse and shock waves 

\ I 
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antigipated were considered to be mtoleraBli?.-. Flight woyld nee-* 
essarily have to be almost ^xclubivcl> over Water to protect tHe 
population. Other ' assumptions by FAA regarcting the SST in- 
cluded: ^ " • 

1. Maintenance of the aircraft , would involve the development 
pf. new method^, because of the size and^ complexity /)f the SST, 
th€ type' of propulsion system^, and the evolution of airboc^^? 
lAtegrated data systems in support of. maintenance. , ^ 

2. Ground support equipment, passenger terminal -facifitfcs, and 
lum-around servicing have already b<?en expajided to serve jMrabo 
jets. Therefore, only slight ad'difional considefaiipns wopld be re- 
quired to s^rve the SST. * . ' , * * 

3. .No significant ^hanges^would be reqaired for taxiing .the SST! 
Systems development is already underway ta provide television aid 
to pilots .of the wide-body Jets which allows them to see th^ posi- 
tion of nose .and main gears while taxiing. Television aid wOuld 
certainly he required for the SST because its flight deck is about 
60 feet from 'the nose gear and 175 feet from Xh6 main gear. 

4. Flight dispatcji procedures for'jhe SST would probably re-, 
quire computer-aided planning and flight following capabilities for 
precise operational control. Because 6f the heavy tr^Effic at ter- 
minals iA most cities and because of the critical nature of fuel con- 
sumption in SST operations, flights could not be released for take- 
off unless* the plane could land immediaitely upon arrival at the 
destination. Landing delays are never economical, and it w6uld 
be impractical to bold the SST over an airport to await its turn to 




Figure 16 Bo^inp Sup«r«onic Tron«j^ort (SST) Pra(atyp«, 
53 



CIV^U AVIAtlQN AND FACILITIES 

land. Air traffic control procedures would have to take into account 
the flight profile, cruise altitude, and maneuvering restrictions o^ 
the SST. The radius of a turn at supersonic speed is ver^ lai:ge. 
Collision avoidance b) the "see and be seen" principle would be 
almost impossible except, when overtakinjg another aircraft. 

5. Ne^ materials testing methods would be required to assure 
an adequate 'safety margin in the We of the aircraft structure. 

6. New coi)cepts of failure analysis, would be needed for air- 
worthiness certification. 

7. Test flight standards would have to be developed for . the 
SST to ihsiite an adequate level of safety. ' 

As illustrated by the SST, the implicatiohs of airline invest- 
ment are far-reaching. The improved efficiency and economy of 
operations made possi|>le by modern equipment has been the most 
important single,", means pf absorbing the steady advances in 'wage 
rates and in maten'ahand eii*^mcnl prices. By this means, airline 
investment .has enabled/me carriers to keep average fares per 
passenger mile down ind thus contribute to an easing of" infla- 
tionary pressures. ^ , 

SOt'RCES or FUNDS 

An ovenvhclming proportion of airline earnings have been re- 
tained to help finance^ re4uired investment in expansion and 
improvement. In a recent year^ for instance, more th^n 85 percent 
of. the profits earned were reinvested in the industry's expansion 
and improvement program. Yet retained earnings were sufficient to 
finance only about 30 percent of these expansion .outlays.' The 
balance was derived from other -internal sources, 
' It IS this investment program that enables the American airlines 
to give the most moderri and efficient airline service in tjhc 
world. . 

nOVTU STRUCTL RE 

Routmg is. important to an airline, because traffic flow detei"* 
mines the financial health of an airiine. So each airiine jealously 
guards it5 routes and strenuously objects to more competition oh 
its established routes, but it welcomes an additional route segment. 

More than 770, cities are served by the scheduled airiines. Of 
the total, more than 400 arc sct^-ed exclusively by local service 
airlines. 
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The routes shown on the map in Figure 17 are dtfwgnated and 
regulated by the ^AB. Service to Alaska and Hawaii and many 
new stateside routes have been omitted for lack of space. Although 
(he map look^ like a busy hodgepodge of lines, it illustrates to 
some chcnX the volume of scheduled air service in the United 
States. These routes are not permanent, but are subject to change 
hy the CAB. Most changes which occur are additions to, rather 
than deletions from, the present system. 

Each airline has certai^^cities it must serve according to a pub- 
lished schedule. The CAB approves the route and regulates com- 
petition so that one segment is not overworked and another 
ignored. To add a segment to an established route, an airline 
must file projected plans with the CAB, which will conduct a 
feasibility study. If the Board decides the route segment could be 
profitable and no airlines strenuously object, it will grant a trial 
cun authorization. 

On some of the routes, local service airlines and trunk lines 
are in direct competition* while oh others, the local service air- 
lines act as feeders to thfe trunk line long distance hauls. Yet 
even tbis elaborate route system fails to serve the public ade- 
quately. There are many areas left that receive little of no airline 
service. It is in these areas that the commuter airlines and air 
taxis are useful. They use smaller planes and place smaller de- 
mands on the airports they use. Commuter airlines and air taxis 
are proving that they can provide good service. 




Figgr* 17 Airlin* Rout«s 
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Thus far we have stressed interline eompetition as* a stimulus 
to airline growth and improvement. But interline cooperation 
also plays its part in improving passengej: service. It is often diffi- 
cult to fly directly from one point to another without changing 
airlines and the ^airlines cooperate to meet the passenger's needs. 

Richard, for example, wanted to fly home for Christmas vaca- 
tion. He was living in Montgomery, Alabama, and his home was 
in Salt Lake City, Otah. He called Delta Aiclines in Montgomery 
to schedule his flight. Delta did not have a flight to Salt Lake, 
but they arranged his flight by checking reservations with other 
airlines. 

Richard flew with Delta from Montgomery to Dallak At Dal- 
las, he changed to Braniff Airlines. Braniff flew as far as Denver, 
Colorado. At Denver, he changed to Western Airlines which flew 
to Salt Lake City. On the trip back to Montgomery, he was 
routed another way because of heavy traffic. He left Salt Lake 
City on Western, changed to Braniff at Denver, changed to Eastern 
at Dallasv changed planes (still Eastern) at New Orleans, and 
landed at Montgomery. 

The entire trip wa^ prearranged and booked by Delta Air- 
lines in Montgomery. It is this type of cooperation that insures 
today's traveler the speedy and convenient trip he has come to 
expect. 



AIR FREIGHI 

In 1971, domestic and internationi ^air freight (express and 
mail) was 5.3 billion *on miles. Aif freight tonnage is expected 
to reach 25 billion ton miles per year by. 1982. 

Air freight is big business, and its future is bright. The massive 
investment by the airlines in cargo aircraft has a favorable effect 
on the cost of producing and distributing goods. Airline invest- 
ment has enabled the carriers to bring about the marked down- 
ward trend in air freight raies. Future improvements made possi- 
ble by larger airplanes^ will have a further favorable impact on 
freight rates.. 

The development of air freight .so far has shown some remark- 
able parallels Mlh the history of the trucking mdustry. The trucks 
made possible a great speed-up in the processes of production 
and distribution for industry. In the radius of their most economic 
operations, they provided overnight door-to-door' delivery. 

Today, more attention than ever' is being given in industry to 
shortening the time required to produce goods and reducing the 
time between production and sale of goods. Anything that helps 
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reduce the time between order and delivery is ver> significant, 
particularly in highly competitive industries. 

The key elements in air freight growth can be. divided into two 
major categories. The firj^t includes a. list of things airlines have 
been doing on their own tO stimulate air freight. The second in- 
cludes a nurtiber of basic production and distribution trends \j^hich 
are highly favorable to air freight growth. » 

The most significant decision made b> the airlines has been 
to provide capacit> in advance of demand. Hundreds of millions 
of dollars have been committed to flight equipment in ailticipa- 
tion of the growth of the business. The consequences are two-fold. 
First, top .priority is given by airline management to expanding 
the market. With enormous capacity to sell, the airlines gear up 
their sales efforts to sell it. Second, plenty of capacity means 
that a convenient and readily available service is provided which 
can be relied on day in and day out. Surges in demand can be 
handled and new markets won for air freight. The existence of 
plenty of capacity has thus been a major factor in .creating freight 
traffic. 

An important part.x)f t^le capacity story, of courses' is* the 
growth of the passenger service. The jet airplane— a few hours^ 
to anywhere — has caught the imagination of the American people. 

Such an upsurge in jet travel has its impact on the freight 
business because the jets have very "large freight compartments. 
As the switch to jets acc^HatOs, enormous new capacity will 
open up on the local service airlines and on short-haul flights all 
over the country. The Boeing 727 "Quick XThange** airplanes have 
'significantly increased freight capacity. Finally, the very large Boe- 
ing 747, the Lockheed C-5A, and the Douglas DC-^10, have also 
increased air freight capacity significantly. 

Improvement In quality of Service includes tbe use of advanced 
electronic systems for keeping track of lists of goods (waybills). 
Airlines sometime^ even suggest markets for shipper's products. 
Particularly in the foreign fiekl, they maiiltain^special services and 
publications describing market qpf>ortunities for air freight shippers. 
As a result, many a domestic produccV has found himself deeply 
involved in the export trade. The airlines have become experts 
on the distribution patterns 'of . major industries and are con- 
stantly working with^ shippers to imp^'ove the production and dis- 
Cribuiion process. They give advice on improvements in packaging 
and a!?e airrently working on a container ptogram which has in 
creased efficiency of handling and lowered the packaging cost on a 
wid# variety of commodities. 
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. * Much' progress is being made in closing the 'gap between air 
and gbund rates. Air freight revenues dripped 20 percent per 
ton Hiile in the past ten years. What this meaiis is that you can ship 
more goods h^ir for >our money now than in past years. By way 
of comnjjrison, railroad average revenue per ton mile has' dropped 
^only about 12 percent, and truck revenue has actuaHy risen 8 per- 
•cent in this 10 year perWl. This decline i/ shipping cost is con- 
tinuing. -Major impact is expected from the reductions in ship-, 
ping rates which have been filed with the CAB for the airlines* 
new family of containers. 

The airline industry has been energetically stimulating traffic^ 
growth by improving rates, capacity, and quality of service. 

Airline ^initiative has been paralleled in industry b> a number of ' 
important 'trends highly favorable to air freight. The most ,im- 
portai^t trend is the increasing pressure on industry to speed up 
the production and delivery cycle. Modern manage^nent methods 
are increasingly being applied to eliminate lags in the produc- 
tion and distribution prx)cess. As management techinques bjecome 
.more effective, profits increase. Air Freight is particularly valuable 
where components have to be 'gathered from all over the country. 
Signifitant savings can be made by speeding up the gathering proc- 
ess. Many Complex industries *are beginning to rely on air freight 
as a way to keep production lines rjinning in different parts of the 
country. , 'p 

In marketing, the^computer. has had a significant effect^ For in- 
dustries using tens of thousands of spare p^rts^ or large Varieties 
of sizes and tolors, iht money saved by inaintaining a single na- 
tional warehouse" with a. sbort reorder cycle via air freight is con- 
siderable. The trend* in recent years to computerized inventory 
controj -has. increased the use of air freight. 

As the modern production process groyvs more complex, airlines 
recognize the importance of the cmerg^icy shipment. While the 
mainstay of thcvair freight business has become the regular shipper, 
emergency shipments are a(s:o very important. Whether the item is ^ 
a npw propeller shaft for a ;»tcamsh{p or a miracle drug for 4 small 
boy, air freight provides /an essential service. ^ 

Air ffeight 1/as madp! great strides, but the lines are still /con- 
froi^ed with some major problems. Air freight is^ changi/g so 
raoidiy (hat many air freight employees need annual rcifreshcr 
courses. Second the airlines need to develop more ,air freight 
specialists. Third, they need to Inove faster in developing and in- 
slallihg electrx)nic systems to simplify documentation. Fourth, they 
need to make, further improvements in air-glound coordination 
and build .more and bigger freight terminals^ in more cities. 
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The quality of air freight ^ervice is being improved, and effi- 
ciency and economy of operatipns result in rate reductions. 



MANAGEMENT PROBLEMS 

^Occasional problems are to ^e expected, but what aviation ob- 
. servers see in the future 'is increased demand, increased crowding 
on runways, and increased delays for airliners. 

Such delays mean irritated passengers and heavy costs to the 
airlines. Loss in wasted fuel, crew costs, and other outlays have 
cost the airlines a minor fortune already and the situation is get- 
ting worse. Who knows for sure what delays will cost wHen the 
big planes holding 500 to 1,000 passengers arrive? 

Delays occur daily across the country. They are considered 
when scheduling is done, but still problems come up to throw 
off the entire system. Little things lika mechanical difficulties and 
weather can mar an otherwise perfect schedule. ^ 

Connection Problems 

In many ways connection problems -are lied in .with schedul- 
ing problems. The routes authorized by the CAB necessitate con- 
necting flights. No one airline serves all areas. 

Since connecting flights are ,v^tallj;, important to air travelers, air- 
lines cooperate in setting thJbm up. One point in favor of rate 
regulation is that it facilitates^ ODnnectioiis. A passenger who misses 
his flight because of delay in flight can turn in his ticket witji an- 
. other airline and catch the /next plane with a. minimum of delay. 
In this way the passenger /s satisfied and the right company gets 
paid for the actual flight. yTnis is how it works most of the time,' 
however, probfems arise during peak periods with peak traffic. 
Christmas is one of these times. If a traveler were delayed en- 
route and missed his connection^, he would have to wait until 
the next flight with an empty seat. At Christmas he could have 
quite a wait on his harids. 

Since in the near future larger planes will bring evjer increas- 
ing numbers of passengers to ticket counters, the airlines and air- 
ports must cooperate in planning how to handle the crowds. 
Already waiting lines at ticket counters are long and slow, this is 
^ even worse for the passenger who only has 20 minutes to make a 
flight and the lihe is 30 people long. Airline companies are turning 
to computers to help cut down the time that counter personnel 
spend looking up schedules and cross checking connections. 

m 
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X Air Piracy 

A very real problem for commercial airlines today is air piracy. 
Although not well know, this is not a new problem. Before we dis- 
cuss how" this affects today*s aii"4raveler, let*s briefly review the 
\ history o^ air piracy. 

The modern era oT aircraft hijacking (skyjacking) is dated from 
, 1 May 1961, when a National Airlines Convair 440 wjth six 
passengers on board, cnroutc from Marathon, Florida to Key 
West, y^as hijacked and taken to Cuba. This was the first successful 
attempt to hijack an air carrier aircrah of United States registry. 
However, there is evidence that aerial piracy has been a serious 
/problem since the beginning of air commerce. 

Among the earliest reports of aircraft hijackings were those in 
the period from 1923 to 1926, involving a French air carrier 
which flew across the Spanish Sahara. The desert tribesmen, called 
Pilliards, would lay in wait for aircraft which made forced land- 
ings in tl]e desert. The crew membets would be captured and 
either murdered or held for ransom. This problem became so seri- 
ous that the airlines were forced to fly the aircraft in pairs. If 
one was forced down, the other would land and rescue the 
crew and passengers. The service was finally discontinued in 1926 
because of the Pilliards. ^ 

In 1930 and 1931, a number of revolutions swept through 
South America and the revolutionaries seized a number of air- 
craft in Peru, Brazil, and Chile. In 1931, the threat of hijackings 
became' so serious in Brazil that Pan American Airlines' opera- 
tions wtrc completely halted and they discharged most of their 
personnel in that part of the- world. Pan American also encojlin- 
tered aerial piracy with its introduction of flying boat service ?nto 
Chirfa during the 1930s. They found that in order to protect 
jtheir aircraft when they landed in Chinese ports it was necessary 
I ip equip them with machine guns. 

' / Between the end of World War II and the beginning of 1961, 
there were 33 successful skyja».kings reported, all involved air- 

I .craft of foreign registry, and most occurred in Central Europe. 
' The history of aerial piracy clearly shows that attempts to take 
over aircraft is not something new. However, it is only very re- 
cently that skyjacking has become highly publicized. During a 12- 
year period ending in 1973, there were 160 attempts at air piracy, 
and 72 of these were successful skyjackings. The greatest number 
of skyjackings occurred in 1969 when 40 attempts were made 
and 33 succeeded. Since that time the success rate has dropped 
significantly because of security measures employed by ^ govern- 
ment and the aviation industry. 
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On 5 September 1961, Public Law !87-l?7 was enacted a§ an 
amendment to the 1958 Federal , Aviation Act. 'This law de- . 
fined aircraft pitac) as any seizure or exercise of control^ by.fprjce 
or violence, or' threat of force or vi<|lence, and with vyr^flgful • 
' intent, of an aircraft in flight in air cbmmerce. The penalty for\ 
convictidn of air piracy was set kl a iiinirtium of 20 years im- ^ 
prisonment, to a maximum 6f death. '^e'Jaw also established a 
penalty of up to 20 years aad/ot fint .of $10,bOO for Qonvic- 
•^ion of assaulting, intimidating, of ti^reajening a "cpmmertial crew 
. taember or flight attendant (stewardess)^ to the point, of affecting 
pe ability of crew members to |)erf6rm his or ter duty. The penalty,' ' 
IS increased, to a rfiaximum of life Jn prison if a deadjy w&pon 
is used. A $1,000 fine anjl/or one year confinement was estab- 
lished 'for an>one copVicted of carrying a concealed weapOn |ibp4rd»t' 
an air carrier aircraft. ' \ , ^ %c*^ 

In 19169, the Justice Department ^utliorized thje FAA to placd 
armed ^ guards (sky m^idrslbals) ^board flights in an attem|)t to re- 
duce the skyjacking threat. This aCtion was only partially effective. 
Many persons felt an, in-flight shootout was npt l^ie best solution. 
The philosophy that evolved during the '1976s calls fot , prevent- j'^ 
ing the hijacker from hording the aircraft. P^>chalogists have been - 
emploj»^d to assist in^identifying potential skj^jackers with little s'uc<' 
cess' Electronic detection devices have been jnstaHed at all com- 
mercial parrier airports and' armed guards are present at loading 
gates. At the time of ihil writing. Federal, ReguUtio^is require that 
all carry-pn baggage must be searched before boar(5ing. 
^ On the international scene, organizations such as;thc Unitei^ Na- 
tions, the International Civil Aviation Organization (rCAO);'lhe Air, 
Line Pilots Xssoci«jtion (ALPA), and the Air Tfez^pSiport Association 
of America (AT[A) .are actively promoting boty^international agree- 
ments and domestic legislation to eliminat^^he skyjackinjg threat 
to aircraft passengers and crews. Tod^yf^ere are 40 contracting 
states (countries) to an "internaiierial agreement started at the 
Hague, Netherlands in 19^. "lliis agreement obligates .-the i 
trading country to establish severe, penalties for air piracy, and 
either proseeute hijackers or extradite them to ttie .country 
, which the aircraft belongs. ^ • " . 

What does all this mean to the average air traveler? Ffrst ther^ 
arc additional delays and harassment due to the requirement that 
all hand baggage must be sear<^hed. Most pass^ng'ers^ Jiowever, ac- 
cept this inconvenience. ' ^ . . ' *\ 

Monty is .anot^^er significant problem. The (jftforcement of. the 
i\ew anti hijacking regulations means special eqiTipnicnt must be 
purch^ed. Additional security personnel are needed to se^^Ah pas- 
sengers, and they must be paid. Once a passenger hasi been 
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searched, he cannot be allowed back into the terminal area, or he 
myst be searched again. This means more waiting rooms, tele- 
phones, concessions, and restrooms are required between the se- 
curity check area and the loading ramp. Generally, these addi- 
tional requirements 'affect the cost of flying. 
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There are ,man> aviation problems, bQt with the cooperation of 
the airlines, airport planners, air traffic control people, 4nd aircraft 
producers, these problems will be solved. 

Airport designers arc working to case the congestion in ticket 
line§., waiting rgdms, and the multitude of oih^^ terminal activities. 
"Rapid transit people are wbrking On dcsi^s that will ease the 
traffic parking problem b> providing dov^town to airport service 
quickly and efficiently. Heliports arc being built as another alter- 
native to the long drive to the more tenlote ^irport. Mobile lounges 
are being provid^. >foSt airline^ havd d0wntown ticket counters. 
These arp just^ few things that are b^^ done for the air traveler. 

SmalK jctjr arc now on the market^ Boeing calls its 737 the '*baby 
bird" bd^use it is smallW than ^ther the 70?i^or 727, but it^^is 
\ heavier than the largest bomber flo^n m World Wat 
'29 Superfbrtress. This plane docs wel^ on the shorte\ 
in,b> local service airlines. It provides ecO^lomical jet ser- 
lany communities. ^ W \ " 

)0 ^passenger Concorde and TU-144^ SSTC.\arA now in 
'^^^ * ' " * to any 
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probldnjs alid' \Vas orie of ^c major reasons the US 
aband6n thd development ol^ the Boeing, SST project, u y 

THe nexl Wheratipn of aitCraft may Hfc the V/STOLuvWtical 
©r Short Takfeotf Vnd LandirtRy type. The V/STOL cojictot\envi- 

,plat- 
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senger spcnd^ aftout ^^\[o-thirds^of his; door-to-doo/ travely tn 
reach the air]?orA or 'lo\ get home Concern for the enyron 
the advent of lar^ jctA^, \nd the rising costs of dcs^rabtt/real est^e 
have pushed ^Irpdrts farther from the xentcrj? of population. \ 
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The V/STOL can bring aviation closer to where people live 
and work by means of a short-haul service. These aircraft have far 
steeper arrival and departure flight paths than conventional air- 
craft and >ct thc> are speed) enough tc^^ut down significantly the 
overall travel time of the passenger. (See Figure 18) 

Helicopters have been in existence for man> >ears but thcif use 
for general aviation purposes has been limited for several reasons. 
Maintenance costs arc very higji, current models are limited in ca- 
pacity for both passengers and freight, the> are slow and nois>, and 
they are needed most in densely popujalifcd areas. 

Perhaps the nearest thing to a transport STOL (Short Takeoff 
and Landing) aircraft is the McDonnell-Douglas modiftaction of 
the Frcnch'built Breguct (Bra> ZHAY), originally ^^nihtary troop 
transport with a maximum capacit> of 67 persons. Both Eastern 
and American Airiines have experimented with the Breguet, 
which is capable of taking off andxiearing a 50-foot obstacle within 
l,60afcct CtuUq speed is about 250 naiUical miles per hour. The 
aircraft is a four-cfigk;^ turboprop designed with a deflected slip- 
stream to dUtributc tlic^opcller blast effectively over the wing. 
It has ^f^ropcllcr shaft Synchronization s>stett} that allows one 
engine to transmit power to\ui four shafts. \ 

Hop4^iilK..^V/STOt crafK^I be \ble to opcra^ 6^1 of close- 
f in locattons ^om the ^^In "jetVort " The siAa%, close-in 

airports^J^^T a^c rto\^on:ger suikBle forget aircraft op^r\Von could 
become i^cls-uj^ortV'X foA short \aReoff \^d landing 

A furfhir WvcloWni of thdv ^ST^ system wo 
construction ctf pprt fkilitie$ pn \hdi toi 
elevated platfoVnn ovcA raiVc^ad >a 
ping piers, aildW floauU platforms i^'^\iv£VV and harbors. 
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Advancements in V/STOL development will greatlj improve 
air travel and eliminate man> of the present irritants. Modern air , 
travelers are not willing to drive two hours Wj make a one hour 
jet ffight Vl! 



WORDS AND PHRASES TO REMEMBER 



y -Commercial airlines 
( scheduled airlines 
\j. nonscheduled airlines 

Civil Aeronautics Board 

preventive maintenance 

average load factor 

high load factor 

promotional fares 

excursion rate 

space available reductions 



air charter service 
single-entity charters 
affinity group charter- 
tour group charter 
supersonic transport (SST) 
feeders 
air freig^l^' 
waybills 

skyjacking * ^ 

sky marshals 
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REVIEW QIESTIONS 



1. Define commercUl airlines. Distinguish l>chveen scheduled, and non 



scheduled airibes; 



2. WbJ^t is the role of CAB in ihe operation of airlines? 

3. HTiatii in >our own words, is\the significance of the sUtement, "Through 
out hlsioOf traniportJition and V<>ipn^u"i^^*^" \^^<L gone hand in hand^with 

. each ^ning as a stimulus fern yieXother^*" 

4. \what Impact has thejel^agc|^\ pVlhe aU;iin\ induWry? 
^^"^y is ^int^iElfaM cooperation n«^aj^? A 

^. H^iv havie th^ giant jets effected ki\fretj 

eff^t does £iant HUc-taft ha 
e<}uliiig fliithts ^ makinli 



nrorc about V 

^how some t!^c '^ncwcr 

AA office n( 
; 20py \ 
r traffie 





Gt:siioV^^ l OR w 



sho 

tion. Currcih 
'^^cail\tcll you much\about dcvcld^i 



'i 




6t you, or 1( 
a CAB or F 
other airline 



v^al good boi^^Acln aii^\transpoitatton and 
lodicdis and cvVn you\ daily newspaper 
in commcrcii! atrh^e^ 



Chapter 



Airports 




AIRPORT development has roughly paraHeled aircraft develop- 
ment. Present-day airport terminals are highly complex places 
of business. In the last chapter, you learned, hqw the Federal 
Government helps. and regulates the commercial airlines. In 
this chapter, you yill t^tf about the role of the Federal 
Government iq, building and regulating modern airports^ You 
will also read aBpyt the basic fqdHties essential to all alrpi 
the reUtrdnship between an airport's 
After Voo^hdve studied Tfcis ch 
*.o 4aY^ (l)^list tie ess 

1 alJb^rU, (2) tell hovy ijiobup loi 
rs halp )he large airports; mij^d ): 
mostXolrporfs today, anA 
>wmese problems mipy be so|y!^| 



Ybu v^ill find ou 
tions and^^its 
you should 
^facilities 




the 
^abilities 
'igh|, \nd s{?5ecj. When 
they rtccded a pTQCo with tr^lc 
VWcathW Bureau suggested thk^ 
Sorlh Carolina. Later, when th6j 
flight, ihcy. returncdi to Kitty Hawk, 
feet landing field. 



, flight, growth iiv 
iitd growth m aircr^ 
^DjTothers flew their 

vand a sfcady wind, ^hc 
le beach At Kitty Hawk, 
ready to attempt powered 
he \ flat beacit was the pci 
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The Wright brothers' retumW home and for a while continued 
experimenting. The> built other planes and tested them pvcr a 68 
acre pasture near Da>ton. The demands of the aircraft were 
small. An> level pasture could be used as a runwa> for takeoff or 
landing. 

In 1911 when Calbraith Pcrr> Rodgcrs made his coast-tb-coast 
flight, he made 68 hops. There were no airports to land on, 
and Rodgers crashed 15 times. B> the time he reached California, 
the plape h^d been almost completely rebuilt. 

After World War I, many pilots turned to barnstorming. Thc> 
would fly over a town, circle it to attract attention, land in a 
farmer's field, and take people up for a few dollars. A farmers 
field made a 'fine landing strip for the Jennies and DH-4s^ 

In October 1919, the Army Air Service held a mass round trip 
race across the continent. The^DH-4s, they planned to use had a 
range of only 300 miles, so the Army, with the help of cities 
along the 3,o6o mile route, set up airports every 200 miles. 
These same airports were later used by the commercial airlines. 

In 1927 planes were flying mail by night along an airway 
marked by gas and electric beacons, with' emergency landing' 
fields every 25 or 30 miles. 

AsVimc went on, aircraft became larger and jnorc efficient. 
They placed greater demands on runways and other airport f^- 
cilitics gtass pasture was no longer 'an adequate landW strip. 
It could Vot V support the weight of the\largcr, improved Vircraft.y, 
strips v/ctQ inadequate. Asphalt ruftwaysl carpe intOi 
cdd later by concrete. ^Asp^ah and conirctc^cQutd. 
ei^ht and also had gr^:ater»all weatbc/Wp^ility. 

ivcrnn^ent helped speed \p airport,- CT^^tfk by 
^he opnstniai<)n or ifpprovcinenl iof\a!rpYts. 
ade availWe in ttjc ^earty V920s\ Mdwekr, 
Of the Federal Aiit>oii Ad of l^Ah t&t 
was set up. TWs kt Authorized jt ^ma;q 
0 million ^iper year*\for\airport iifi^rovc, 
onstrucftoh. I960 the Federal iid prograrp hac 
ore th3n\$50b million for the Construction and im:?^ 
528 aiiborts. ^ 
'cdcral aVlstancc to airports had reached $220 mil- 
lion per yc»r and thcrcAwcrc 11,989 airports in the United States. 
Of this total, 10,598 wd^-c classified as airports, 931 as heliports, 
and 460 as seaplane bas^s. The current National Airport System, 
which includes only those airports considered necessary to meet 
the national need for civil airports, contains ^,240 airports! All Na- 




cdcra 
aid ' 
was 



ntil 
aid 
liture 



In 



ment 



/i: 



66 



73 



AIRPORTS' 




1^ 



^iort^l Airpbrt S>sierti airports arc eligible for ^cral development 

W v•'^/ ^^^^'^""^^^^ program app^i^s to 'con*tructu>o of run- 
\\ wav\ ^^axiwa\s, control lowers, and afr traffic coVlrOl aids," It is 
Y not amiable for terminal cbnstruction parking Tot development 
Thb>^fionaI Aviation S\Wm Plan for /iscjI >ears W\ through 
\ 1980 shcVs an estimate of \hc total cost\of airport development 
\during ihc^period to be more than S6 3 billion Of \hii total, the 
^plan shows an estimate of $2 3 billion needed for vhq 1973-77 
period These amounts arc onl> estimates, for the amount of 
monc> needed increases with the constant upgrading of require- 
ments Since no on^ knows for sure exactly what the \iew air- 
craft will need m thc< wav of airports, these plans have to be flexi- 
ble ensure this flexibilitN and to incorporate changed criteria, 
the National Aviation System Plan is reviewed and revised an- 
nually 

Tjic f ederal (iovcrnment is not the l(Kal airport s only source 
of help Sonic states have instituted grant-in-aid programs for their 
cities and towns lo qualify fwr such aid. the town must sho\v 
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need and justification for aid. The airports receiving state aid 
must meet special requirements, however, ^these state requirements 
are usually consistent with FAA requirements. State aid is in 
addition to Federah Government aid. not in place of it. » 

Air transportation is as dependent upon an adequate system of 
public airports as it is upon the aircraft themselves. Aircraft are 
refueled, serviced, and repaired at airports. Pilots receive current 
weather information from weathcj" vMations* located at airports. 
Passengers enplane and deplane ai \irports. Cargo and baggage 
is loaded and unloaded at airports. Mirny other facilities are io>* 
cated there for the information, comfort, >^nd convenietice of pas- 
sengers and crew members. 

.srVMURI)5> K)K ( ONSIRI ( HON VM) OPFU\riON 

To insure that logical construction ^criteria apply generally -to air- 
ports, individual governments establish airport c6nstructicm stan^^ 
ards. In the United States the Federal Aviation Administratio 
establishes and continually updates construction slan(Jards. 

To determine the number and^ types of air^ports required to 
^erve a ronynunity|, the planocrs must consider possible voluqie of 
, traffic asjwell.as the character and capacity of avaiUble airports 
\ or airportSitVs. Th^ must first plan ^or probate future need& 
\o that thfcvSi\e seleUed vviU be large B^ough ^A &at\sfy future 
as well asVoxr^nt reciuirements. In this way< they ^ con Vletcrmine 
wtfethcr onV \>r , mWeV additional airports vvHl^ be |eqaired. 

,11^6 criticVl ^^<^or^ in .airport capacity is us^ally^the, nijbiber of 
.aircrm movements ^hich rurAvays can handle m an hoair. An 
aircrafK movement is a landina or takeoff. An airport witia only 
^ne runN^ay can accommodate! about 50 aircraft movement^ ^in 
hour in clear \veather and aboot 30 under instrument opcra\ion. 
With two runways which can tt used simultaneously, an airport 
can accon\mpdate about 100 to 120 aircraft movements per ho^r 
in clear weather and about 70 under instrumenlropcration. 

The designation^ of airport type and construction should be a 
matter of public concern. Today, in the United States, most air- 
^ ports arc publicly owned because this (1) makes them eligible 
Jov F^eral airport aid, (2) permits the use of ^he polver of em- 
inent domain*, to acquire land needed to assure their continued 
utility, (3) in some states it permits the use of zoning power to 

•Thv P(.)wct of cmifKni dcimain ti.\c» ihc CiOxirnrxnt ihc '*>)>{hi t<t wonJtmn propcrtw if ii 
t\ ncwcv^arv for puWk bcncfu Thi u^ntr* art PaiJ a lair market valuv and havi th< /iShi lo 
appeal " / 
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Prevent the obstruction of approach and circling airwa>s, and 
(4) assures their continued availability as public dirports. 

The FAA has classified airports in the* United States into three 
broad functional categories ot s>stems. These are the primary sys- 
tem, secondar> s> stem/ and feeder system. Each system is further 
graded in accordance to air traffic densit>, of the ^nual number 
of passengers enplaned and aircraft operations — movements. This 
classification system is illustrated in Figure 20. 

While the jconstruction standards establish various categories of 
airports, airline operators actually dctetnnnc the purpose for which 



an> one airport is used. A given airport may have been classified 



vas being for short domestic flights, but later it ma> also be used 
for long>range flights to accomodate a change in traffic. When* 
this happens, junwa) length^and surrt)unding obstrtietions may 
reMria aircraft operations to thes.^tent that some aircraft cannot 
takeoff or land with a full load of cargo or passengers. 

Scheduled airlines frtav be forced to limit op^cr^tions \at such 
airporisi. To opWate safeK and cfficiefttly under \hese conditions, 
an aifUnt; rpust Lrefull> otserve specffications .for. ^akeoff Veights 
^and landing wcigVts at cath airpoft in lis system. Jhese ^ec'^ 
Rations (k^ns^cjcr te|mperatur)c and vTind at time of tak^ff fofte 
[ runway ateadi airrort. \ \ i \ - ^ ^ ^ 

t\\ \ ll Atrpori^A Clafi^iiot4n\^ 
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LOCATION OF AIRPORTS 



How well an airport serves a community is partially detenninecl 
by its location in ^relation to the businesses and residents it serves. 
Whereas bus and train depots are geiierally located 1n the city, 
the airpdirts are usually located outside the city. This is ?Jiecessary 
because aiteort^ cover large areas of land and there uiOst be a 
minimum 6f\urrounding obstructions. \ 

Most airport locations for the. major cities were selecteg ,and 
activated in the 1920s and 1936^. They generally fiftprescnted a 
compromise befy^een contenience «f location and space require* 
ments. As aircraft have become laWer and larger, they have re- 
quired larger airports, and a numbV of cities have bliiU more 
remotely located ai^orts. Further expansion will mean that more 
remotely located airports will be buil^. to handle the burgeoning 
traffic. \ 

The National^ Aviation S>stem Plan refects the airport require- 
ments for the 
(See Fig. 21). 
the proper locat 
An important 
ly be lar^e f 
iSl not be 

i Cmc of the 




.^iOn .and select.., 
lp( tl\e soiL^d 
^ kdeqj^ate draina; 




communit) ani/or^the Nation as a. whole, 
gives guidelines ^hich' are used ^o determine 
>r airport construction or improvement.; 

communit> need. The, airport musi not 
that it ^won'^t limit growth, but it ^Iso 
at resources *^re wasted b> . overdevelop- 

oV,|ant coniidWa(ions governing the \oai 
airtoort site\is\the nature and .compositioiji 
^^lppIl which ^he ^airport is t\) be built, 
eitukl to theV"opcr maintenance of p^vcd 
rtii^ys because nigrey ri^nwa> famiyes occur with\- unstable 
sbosoil* conditions' thap withyany other conditiotir 

\An increase in airline service or general aviatipn activity may 
criate a need for furthe;r development at an existing airport or 
^tha construction of a new airporl ' ^ ^ \ 

When small single engine geieral aviation aircraft use the same 
airport used b> jumbo jets, location and control problems usually 
arise. These must be considered in selecting an airport location 
and configuration. 

For airports used by both thd scheduled airlines and general 
aviation, the airline aircraft is usually the more critical. The most 
demanding aircraft requirements are imposed at the airports used 
by the trunk lines. Equipment employed b> the trunks include 
large wide-body jets and turbojets. These aircraft require runway 
lengths in the 10,000-f6ot range with pavement of runways, taxi- 
wa>s, and aprons strong enough to accommodate their tremendous 
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weight. Additionally, apron dimensions, fueling and terminal facili- 
ties, and necessary land requirements are quite extensive. 

The requirements of the aircraft • used by the local service 
airlines at non-trunk airports are less demanding. During the next 
few years, it is expected that niost Ipcal service carriers will con- 
i^ert present piston equipment tcT turboprop or light turbojet air- 
craft. Thd runway "lengths required by the newer equipment will 
be shorter than that required b> the trunk lines. Pavement strength 
and load cat:r>irtg capacity are much less than trunkline airports. 

The capacity of an airport configuration is expressed as the 
numjber of operations that can be accommodated within i givdn 
tim^ period and #jithin acceptable limits of delay. Basic airport 
requirements inclWfe sufficient runway length to safely provide 
fo^ th(5 types of aircraft, along with an additional runway for cross- 
wind coverage, if necessary.^ Beyond ^his, capacity must be great 
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enough to prevent unacceptable dela>s to aircfaft movements. 
For example, d(ila>s to aircraft movemehfs ma> indicate the need 
for an additional runwa>. Its reijuired length may be substantiall> 
shorter tfian the primdrj run\va>, if the aircraft mix is such that 
set)aration of aircraft t>pe^ b> runway is feasiWe. This pUn en- 
'hances^ capacity of airpofts at minimum expense. ' 

B\S1C F\ciLrxrEs * , • / 

Once a location is chosen, the basic facilities .must be outlined." 
For qjost airports, .the rimwaJiS, the lighting, the control tower, 
and the terminal complex are basic • ^ ^ 

r Runways f 



Onlj a few >ears ago airport runways v^ere virtually unknown. 
The first early frail aircraft used sod fields for take-offs and land- 
ings. These sod fields were ideal for these early aircraft, because, 
on theip, the aircraft ycould take off antf^ land in any^ direction 
These altxraft were soVligHt and so sen^tive to the direction of 
surface wfods that it was imperative thaA they takeoiff and land 
\directU int^hp wind. Bftcaust these aircra^ were \o flight, the sod 
\fields could Oflsily sut)poit their v(eight. 

As heavier ^craft began to be built in Vhe lAldl i930s, it be- 
came necessary ftw airport A)uildcrs to reach \ compromise between 
takeoff and landing dircctiol and a loa(^ bearmg sutticd^that would 
si!|pport th'fc pdded^eight o£ these Beavier alrcraftl riVis compro- 
mise require^ the canstructibh of rih^ways of suflfiaent strength 
to^upport tnb aircraftVeight that^wefe itHgnedlwith tlfc most com- 
mop wind dil(ection. AliboughVhe tiew runways! frequ^HtK required 
croskwind takeoffs and landingV, tbK was nbl fpo seriou|s because 
the greater wreight of tit new\ aircraft made 4hem IcJss*^ sensitive 
to the\directioh of surface y^inds. \ ^ \ 

These early runways were usually coh§tructed of concrete or 
asphalt\ with asphalt being the most common construction material. 
The ne^ airports would commonly have more than o^e runway so 
the pilc\ could choose the one with the least amoiint of cross- 
^Vind. Ai aircraft became even heavier and less sensitive to cross- 
-winds, multiple runways were reduced until today, nxany modern 
^airports have only one runway which is generally ^ligneS with 
\|^he prevailing winds. 

With modern aircraft, the problem is not so much the direction 
of the runway as it is one of runway length and load bearing 
strength. In general* the heavier an aircraft is, the more runway 
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length is required for the aircraft to reach flying speed on takeofr^ 
The heavier it is, the stronger the runwa^ mlist be to support its 
weight. This is particularly true in the case of landings when an 
aircraft of many thousand gross pounds impacts with the runway 
at speeds near 100 knots. The pounding a mc(dcrn runway takes 
under such conditions is hard to imagine. Foil this reason, most 
runways today arc constructed of concrete with 
tensile strength. 

In addition to sufficient length and tensile 
runway must be built to support high density ttaffiq, it must pro- 
vide for takeoff s and landings under emergency ('conditions, and it 
must have a surfi^ce with a sufficiently high coefficient of friction 
to enable fast moving aircraft to stop in a minimum distance. Mod- 
ern highway building is child's play by comparison. ^ \ 

£ach runway should have a number of high-speed turnoff lanes. 
These lanes permit the plane to turn off the runway atyspeeds of 
60 to 70 miles per hour with thQ minimum use lof brakes artd re- 
verse thrust. In doing so, they )5peed up aircraft movement\ by 
clearing tl^c runways for^^^akeoffs cr la^idings.^ , \ \ \ 

entrance to tHe abrolj area^to \|ie 
jit a smooth flow Of tmiik with no op- 
few crossings as\ passiblb. v V 
d^emnined byythe number otvair-\ 
. Thi$ number will vaVy^a gWt \ 
l^hateVei the nimbef reqi^iKd, i^ ^ji 
I be jprovide|d for thdAifc move 
padii\g Qpsuions witJiV minir 
ing trarf^c\ (See 
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Airports^ ^\ise various types jandl" colork W lights to aid pilots.. 
The familial, airport beacon Is oAe of fh^e. Green on the re- 
verse side of the white beacon has! long qeea the mark of an ac- 
tive civil airport. A split white beicon denotes a military airport. 

When an airport rotating bepcon js operating during daylight, it 
means that' ground visibility in the control zone is less than 3 miles 
and/ or the ceiling is less than 1000 fipet and that a traffic clearance 
is required for landings, takeoffs, an<^ flight in the triiffic pattern. 

Approach lighting systems arc visual aids used during instrument 
conditions to supplement the guidance information of modern elec- 
tronic aids Lighting systems are intended to improve operational 
safety during the final approach and landing phase of flight.* 
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^ Most runway and approach lighting syst^s allow the cbntrollS 
}o adjust the lamp brightness for different visibility conditions, or at 
a pilot's request. The extreme brilliance of high intensity lights 
penetrates fog, smolce, and precipitation, but may cause excessive 
glare uncij*r some conditions. 

i^pproach lighting has evolved from a simple line of lights 
that was aligned with the center line of the runway {o variations 
such as the foHowing: ^ * , 

• Lines of light that extend J)e>ond the S|)proach end of the rurrway and 
are Iht same wjdth as the runwa> ,This enables Jhe pilot to ahgn' his 
aircraft with the runway even tfi^gh the ruriway is obs*.ared by weather 
or darkness - ' . ' . 

^ • These same hnes of light* in one variation, are made to Hksh sequentially 
This not only accomphshes the above, but it point> the dire»;^ion of 
" landing. - • * 

• \pproach lights* that are tieced pr elevated The more distant lights 
from ihc approach end of the run^^la> are mounted on a higher level 
than the nearer lights This accomplishes all of the abo\t:. and. in addi- 
tion, it indicates to tl^e pilot the glide slope* that is required in-order to 
contact the approach end of the runway at the proper plape.^ 

The US Standard approach lighting has' been adopfed as the 
national standard for both military and civil airfields. It cpnysts of 
3.000 feet of high intensity, white* centerline lighting leading to the 
runway^ threshold. Sequenced flashing (strobe) lights may be in- 
stalled in the outer 2,000 feet.^This lighting system will ultimateJy 
replace Qtl^er systems now in use. (See Fig. 23) 
. Runway flights are vlhite. slightly elevated from the cround and 
sp^d 200; feet apah lalong -c^ch side of the runway. They can 
lUTned or^ and off h\ mdividual controls operated from the con- 
troll tower. Green threshold lights art placed across the end of run- 
way^. Blue lights guide pilots along taxiways at night. 

pd obstruction l^hts\ mark alj obstructions" surrounding an air- 
portA High, obstructions, such as radio towers," which extend more 
than Wo feet above thci\ surroundings, are marked at the top 
and ai\the one-third and tw^third levels 

[Control Tpwers 

The airport con^l towjpr is easily spotted at a busy airport. It 
looks like the gWs dome atop ^ tower, but why is it there? The 
glass tower gives c6ntro) tower operators a clear view of the air- 
port. The control tOwer operators iro^the only air tfaffic control 
(ATC) personnel with visual contact \vith the planes It is their 
\ job to direct the traffic flow in the air ^ well as on the ground 
Control operators work in sets, doing one job at a time,- 
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'But the glass touer is oot the only part of the tower. In wint 
dowless rooms at <he base of the structure are radar operators 
who direc^ traffic under mstrumcnt conditions 6> use* of radar The 
radar rooms are extremely important and should not be over- 
looked. , ^ 

For years, the control tower and ATC offices were built onto 
terminals. In 1961, Congress directed the FAA to finance and buil\ 
its own control toners. The FAA desired a prototype that could 
be duplicated anywhere* one that would be bcaujiful as well as 
useful. Since only a few men actually have to see the field and 
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the planes, their designer put the cab on top of the shaft. The 
rest of the men — mostly radar and radio operators— only need to • 
see their instruments. The new design placed these men and their 
equipment in a building at the base ^ 'the tower that would be 
partially covered with earth. This would Jnsulate against noise 
while rooting the tower into*^the landscape. These towers would be 
i)laced in a position awa^from the terminal that would allow them 
to see the runways more clearly making their job easier. The con- 
trol tower at Dulles International Airport ih Washington, D.C., as* 
shown in Figure 24, is an exailiple of a modern tower. 

Tcrmlntls 

The airport terminal building is essentially the service center for 
the transfer of -j^ssengers- and their property between surface ve- 
hicles and aircraft. It may also contain the necessary Government 
facilities for the safe\handling of air traffic, incFuding flight service 
station, air traffic control tower, and Weather Bureau station. Other 
Government activities^ometimes included are post office^ airport 
mail facility, and, where there is international traffic, customs, im- 
migratioA, public health, and Department of Agriculture stations. 
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The traveler exp&ts.to find, in the airport terminal building, 
comfortable seating/ restrooms, and various concessions. At the 
same time, the, terminal designer musf consider safet>, efficiency 
and convenience in his*design. * ' , ' 

Since its inauguration in this, country in 1958 jet flying for the 
public has greatly increased the popularity of air travel. The larger* 
volume of traffic has"^ imposed unexpected^demands upon recently 
built airports and has necessitated expansion of those facilities 
directly serving the public, such as waiting rooms, newsstands, 
eating concessions, and parking areas. 

TTie designer of an airport terminal building is faced with iijte- 
grating the needs and requirements of the public, tenants, and 
owner into a scheme that operates efficiehtjy and with a maxi- 
mum degree pf safely. Each must be considered from the stand- 
point of functional relationship to the othere, with special em- 
phasis being^ placed on planning for futu^ demands. 

Terminal buildings, particularly large ones, are civip business en- 
terprises sponsored by local governments in response to air trans- 
portation needs. The problem confronting , developers is one of 
providing suitable space for nfiasses of travelers and adequate 
working space!' for airline and conQessionaire tenants based on rea- 
sonable forec^ts of passengers and customers. The past decade 
and a half has seen communities build terminal buildings that 
were considered, at the time of construction, to be' larger than 
• needed. Some were even criticized as being "white elephants/* 
Many of these a§ well as surwunding building space and aircraft 
parking aprons fiave become so overloadeil that entirely new 
areas must be developed. The problem of expansion could .be- 
come sufficiently .critical to require consideration of a new air- 
f port site This emphasizes the need for well thought out planning 
for the future. ^ 

Planning of terminals should allb^ for direct and easy move- 
ment of passengers and baggage. The line of njovement for the 
boar<jing passenger is from the tickw counter, to , the waiting 
room, past concessions, and then to ijie aircraft loading gate. 
Deplaning passengers should follow a dikQt route to the. baggage 
counter, which#* should be near the platforJn. where baggage is 
unloaded from the baggage trucks. In the same way, baggage 
should follow a direct loute from the passenger ticket counter 
^to the planes, and at destination back again from the planes 
to the baggage claim counter. (See Fi§. 25) 

there are basically two coljcepls^ of terminal building' oper- 
ations at an airport— the -centralized concept and the unit con- 
cept. A consolidation of the^ two concepts h sometimes pos- 
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figur* 25. Possongtr Baggage Flow. 

^blc. (The t>pe of terminal used is determined by the amount of 
traffic it must carry.) ^ \ \ 

Centralized Concept. — The centralized concept ot building de- 
sign refers to an operating arrangement* whefein passenger, tick- 
eting, and baggage facilities of all airlines are based in the same 
building. The passenger service and ticlwUing functions arc usually 
in a unified area. Likewise, the centralized concept almost always 
employs a consolidated arrangement fdr baggage handling fa- 
cilities. The Central waiting area and its surrounding concessions 
and other facilities serve passengers from ^ all airlines, as we\l as 
visitors, using the terminal building.' Tlje layout of a building 
using thfs concept should be made flexij^lc to allow for conver- 
sion to future needs. '^^^^^^'N^ '"^----^ j 
Unit Operation Concept. — The unit, (or decentKiiizcJy ^qiKept i 
of terminal building operation is employed at sevepi airpbrts. 
Under this plan, each airline is housed in a separate building '(Tr 
in an area of an elongated or \vinged buildir 
cilities for the handling of passengers, visitors, 
This permits each airline to choose its equipment and furnishings, 
and to follow its pattern of operations and custon^er services 
without the compromise and cooperation necessary in centralizecj 
operations. Each airlin^can determine the degree of luxury it^WtUs^^^ 
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1 a separate building or i ^ 
iilding with its own fa; \ . 
ors, baggage, and cargo.* V 
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use to attract customers. The traveler, goes directly to the airline 
facilities he plans to* use. In using the unit type of operation, du- 
plication ol public and concessionaire facilities results in higher 
capital investment for the airport' owner and m less profit for con- 
cession operators because of the dispersal of customers. 

The unit terminal building gperation generally means long walk- 
ing distances for transferring passengers' It ma> aisp cause exces- 
sive rolling distances for vehicle^ handling interchange baggage, 

^ mail, express, and cargo. Further, airline servicing is not easily 
qonsolidated. The unit operation tends to cause confusion for 
travelers and airport visitors. Locating airline faqjlities in scat- 
tered buildings or units causes inconvenience and hardship on 
passengers trying to arrange for flights. , 
Consolidation of Operations. — Cohsolidation of the ticketing and 
baggage operations within a building can result in a savings of . 
space, using the centralized concept, one *iervice organization > 
would be responsible , for .transfering passengers, baggage, jnail, 
or cargo to and from aircraft. B> modifying -the concept any one 
or all of the above activities copld be consolidated, depending 
on the needs of the individual terminals. 
Aircraft Loading Positions.— -Configuration of the terminal build* 
ing depends upon the number and arrangement of aircraft load- 
ing poj&itions. Airports with relatively low passenger volume, em- 
ploying a one-level system, can usually operate most bfticiently 

. with a frontal scheme in ^hich aircraft tod3ing f^ositions are parallel 
with the face of the building. Airports with high passenger volume 
and a, full flying schedule may effectively use a finger scheme for 
placement of the ay^craft loading positions. Figures 26 * and 27 

* illustrate the^basic finger and. frontal configurations of airport dc. 
sign. ; 

A firji^r system is a large number of loading^ positions in an 
area close to. the center ck activities in the terminal building. This 
reduces walking distances for passengers and rolling distances 
for service vehicles. ' ' 

^ * In a one-level system using either covered or fenced fingers, 
the passengers enplane and deplane on the apron level. Service 
trucks move along either side of the finger tc aircraft loading 
positions. In a two-level system, trucks operate on ihe apron level, 
and passenger^ move on the -upper level. In either scheme, pas- 
senger >and truck routes to the aircraft should not cross unnec- 
essarily. 4 , . 

Jhe number of aircraft loading positions can bp held to a itiini- 
mum by carefully controlling their ui^c. Usii^g" the loading positions 




as much as possible produces three important results. (I) saves 
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construction costs of unnecdcd aircraft loading positions, (2) re- 
duces the length of fingers needed io reach the outermost posi- 
tions; and (3) reduces the time and distance required for pas- 
sengers or servijxj vehicles tO reach the far positions. 

Remote loading positions are in use at sdme airports- th&t re- 
quire jnore positions than can be supported b)* fingers. This helps, 
to reduce walking distance for passengers. The aircraft are parked 
at servicing points out on the apron, and passengers are traps- 
ported to";he aircraft from the terminal by mobile founee. The 
passengers board the lounge from the main concourse of the 
terminal without^ walking up or down stairs, rin the mobile lounge 
they are taken to the temote loading position where they enter 
the aircraft dn*ectl> from the lounge. Mobile lounges have^been iij 
use at Dulles International Airport outside Washington, l3.C„ for 
several years. Dulles is one of the rare airports with capacity' 
for expansion to rneet future needs. It was dqsigned* specifically 
'to handle jet transports and. is used for -long range fHghts. , / 

The mobile lounges-Drigitially purchased for iise at Dulles were 
built to service aircraft of the period. These older lounges had a 
capacity 6f 90.ro 100 passengers.^ Later models c^rry 150 or more 
pedple in complete comfort. The'mobile Jfounge fits t^ghtly against 
the building so that passengers can (Tnter without going up or. 
down any stairs or ramps. (See Fig, "28) To faciljtiate loading, each 
lounge has two entrances. Passengers are^ protected from airport 
noise and weather while aboard the lounge. On arrival at^he air- 
craft/the loupgejs connected, to the plane 6y a telescafJmg ramp 
whereby passengers can pass from one, vehicle to the other. FfAA 
is now studying the feasibility of the Sky-lounge shown in Figure 
29 for transporting passengers between nearby airports. 

VOI.SE CONTROL .\M) .SAFKTY FACTORS. 
I . . \ . 

1 

Problems of noise control .and safety are important to airport 
planners. Both of these are vitally important. Airport noise con- 
trol and safety consciousness afe mandatory if the airport is to fit 
into the community. Planes produce a great^'deal \)f noise'^'espec- 
ially when landing or taking off, Jet planes emit higher frequency 
sound which are far, more annoying than the lower frequency 
sound produced by propeller-driven aircraft. This noise is' an irri- 
tation not only, to airport neighbors but also to people in the 'Im- 
mediate .vicinitv of termii^l buildings and maintenance facilitifs. 
^Therefore, terninal planners provide noisjc dcflectfng barriers at 
some terminal i, ^movable ^ covered^ rampi connect the * aircraft, 
and terminal. These allow passcngei^ to remain indoors. 
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No fully satisfactory answers have been found for complaints 
of disturbing noi^e lodged b> residents of communities jiear air- 
ports. A partial solution is found in changing airport flight pat- 
teois and, aircraft takeoff procedures. An initial rapid dimb at full 
thrust to about 1200 feet followed by a reduced rajte of climb at 
reduced thrust to cruising altitude cuts the ndmBer pf complaints, 
but this represents a compromise in safety and aircraft cfficfcncy 
speed. 

It is also possible to reduce complaints by directing low-flying 
aircraft over less densel> mhabited areas. A more satisfactory solu- 
tion involves the development of devices to '"suppress jet^ engine 
noise at the source without too serious}^ affecting ^i^ht, »drag, 
or power output. / 

Airport planners today also recognize the heed to restrict of 
**zone" areas around ttie airport in order to reduce noise com- . 
plaints. Unless such action is taken, homes or businesses are often 
constructed in^high noise areas around the airport. 

Another serious noise problem is the so-called sonic bpom 
produced by airplanes traveling at speeds greater than mach 1, 
the speed of sound. The sonic boom is caused by the shock waves 
generated by the aircraft. It is a sudden pressure change which 
can be heard oft the *ground.but not in the plane ^hat produces 
it: This shock wave follows the aircraft throughout the fUght so 
tlj^ft sonic boom is a continuing phenomenon. When supersonic 
"aircraft fly at low altitudes the boom m^^ be strong enough^ to 
causes damage. The shock of the sonic b6om varies,* with -the ?ize 
of the aircraft. 

The 10 areas showi\ irf Figure "30 are considered the most im- 
portant areas^for Ifcrthcr activity in aviation safety researclTand 
practice. The ultimate aim of safety consciousness is to help/make 
flying safe. ^ ^ . ♦ ; ^ . j 

CARGO TERMINAli 
« 

The cafg(^ tcrminar is constructed (pf handling freight and* is 
often an interline effort. It ma/ or may not be built adjacent to 
the passenger terminal, although such a location facilitates the load- 
ing and unloaj^ii^g of freight carried on passenger flights.^. 

The air terniii^al .designers cqnsider the entire shipment and dis* 
tcibution cyclej \yh^n they plan to construct a nevr terminal or en- 
large one alT)eddy ifi use.' They mpst consider tHc market and the 
volume of trade. They^jnust .also consider the speed and effi- 
ciency required to process freight for shipping, and they must 
provide for quick and efficient loading. Provision must be made 
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to unload^ outprocess> and load the freight to be delivered onto 

trucks/ ^ , * . . ' 

Improved container packaging* has led to large savings in time 
and money. Figure 31 shows the basic family of air freight "con- 
tainers. 

The computer has had a very definite impact on the air cargo 
industry. It can anal>ze cost distribution and discover weaknesses' 
in the present system. ' / 

Automation is a possible solution to tl^ problem generated by 
increased air cargo Uaffic. Automation in the handling of air freight 
is already easing con^e^tion at, the larger airports. For example, 
the Boeing 747 has" a very large hold of 214,000 pound (fargo 
capcit>. Shippers, therefore,, must develop a^s>stem of loading and 
unloading that can match tjiis capacit>. Can >ou imagine how long 
it . would take to Joad or unload a 747 by hand? Automation 
seems to- ibe an answer. The following illustrations show sOme of 
the newest terminals and some approaches to the problem of in- 
creased traffic* ' ^ 



1. Al^part ft Navlf otfoRal "A!(i«r Improve. rwivtgatlona) and londing aldt a1 
1nadtqua)tly •<)ut{>p«d airports Including malnttnonc*, testing, and trained 
p«rsonntL " * ' 

' lost of Control/Turburtnc*. Con tin ut studits on turbuUnc*, IndudtnQ 
training, Instrumtntotlort, mtttotologlcpt factors, •spcdally methods for 
d«tt<tlon. 

3. Em«rf«ney E^floitttfon. Rtvltw •vacuation firoctdurcs to accommodatt 

lorgtr poistngtr loods and for ntw typ«f of structures. Reappraise current 

techniques. , ^ 

C Iconomtct ef Sofety. Pevelop parameters for coif effeetlytness of safety ^ 

equlpR^iht vs. losses from accidents. ' ' 

5. Crosh Ftr* Protection. Provide "on^boord'* fire protection thru suppression ' 

of Ignition sources, contalfimenf o^ fuel, and rapid evacuation fadlltfes. 

Weather Informatlen, Improve adequacy and dissemlnallon of iMofmatlon. 

particularly on weather hazards. Including thunderstorms, fog,lictng, tur 

bulence* ^ 
7. V4$T0L Development. Conduct ope ration ot suitability testing, wlt^ em 

phosls on lofety* factors, ^ 
9* Gent rot Aviotlon. Improve Jrolning programs, expand methods fer dli 

semlnating forecasts afyd weather dat6 In "plain Janguage'\form, provide 

Inherent stability and ilrashwortfitness In priVale olrcroft* 
9. Collision Avoidance. Accelerdte development of proximity warning devlcet. 

In iTght of new technology* to antldpote Increased congestion. 
10. Component Reliability. Use quality , control, system monitoring, ond re 

liability analysis, as an Important paH.of engineering design and opero- 

ttonol planning to ^duce maifunttlons, j 



Figure 30. Safety Retearch Artat. 
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AIRPORT JMPROVEMENTS 

Under the 1970 Airport and Airway Development Act, $2.5 
billion IS now available from Federal funds over, a 10->ear period 
ending 30 June 1980. At the, present time, local agencies must 
provide half of the funds needed for airport- improvement or ncrw 
development. The FAA provides the remaining half. It is ex- 
pected that future legislation will increase the Federal sKare of 
matching funds \f> 75 percent and to continue the program be- 
yond the 30 June 1980 expiration date. 

Distribution of airport development funds over the period 1973- 
82 would be • controlled in accordance with rfie current FAA 
Aviation System Plan with prynary systems getting 52 percent, sec- 
ondary systems 28 percent, and feeder airports 20 percent. New 
airports would get more of the money than that spent for improv- 



DISTRIBUTION OF AIRPORT DE\CEtOPMENT 
ASSISTANCE (ADAP) 



/ 



PURPOSE 



5-YEAR 
PERIOD, 
1973-77 




P«rc«nT^ 


P«rc«nt 


Percent 


. 28.1 
v?2.8 
17.6 


4.4 . 


18.3 


10.^ 
47^ 


17.8 
12.T 


'68.5 


19^ 


48.2 








15.9 


60.5 


lM.2 


8.8 


12.9 


10.5 


6.8 


7.6 


7.K 


31.5 


80.5 


51.8 


% 100.0 


109.0 


100.0 


$1.40 


$1.15' 


$2.55 



\ 

A. D«v«lopm«nt oif •xttting alrportt in— 
Primary system . 
Secondary system * \ ■ 

Feebler system 

Subtotal .... V < 

B^. Establishment of new .airports in-- 

Primary system J . *. * . 

Secondary system 

Feeder system ... - ^ ... 

Subtotal 

Total \ 



C. 



Estimated lejvets of assistance (billions) 



Summery of Federal^ Funding for Airport 
Development Pfogrom/ 1973*82 



PJiOGRAM 


1972 * 


1974 


* 1975 


1976 


1977 


1978-82 


1973-82 


ADAP , 

PfanAtng grants- 


$280 
15 


$280^ > 
15 


' $280 
15 


$280 
15 


$280 


$U150 
75 


$2,550 
150 


7otal.\^^nts . * 


295 


295 


295 


295 


295 


1,225 • 


2,700 
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Figure 32. Plan' fo4 Airport Funding. . 
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* mg existing airports, pi the airport constructioi^ funds, a major 
portion would go fo/ the building of tl new primary airports, 
(See Fig. 32) ; ^/ 
, The FAA recognizes man> potential problem^ areas in the Avia- 
tion System Plan. ^The environmental effects of airport upgrading 

% and building cause" a great deal of public .resentment and unfav- 
orable reaction. _ Noise, pollutants, laod use, and airport Access 
facilities constitute, the^major source of public reaction, Unless, solu- 
tions to these problems are folmd, man> needed airport develop- 
ment and building projects may be s.topped. Especially 'constrain- 
ing are the environmental blocks to V/STOL — ports and heli- 
ports because of their closer proximit> ,to densely populated areas. 

The Aviation System Plan * does much to overcome many 
problems by promoting area cooperation,, standardizing design, 
providing assistance and guidance, and making studies. 

Th^ next 10 years should bring improved airport lighting, fire 
protection, offshore airports and heliports, fog dispersal systems, 
snow and ice removal, .and traffic sensing devices to aid ground 
controllers. I^assengers will benefit from improved traffic flow to 
and from airports, high-speed exits and entrantes, aircraft trans- 
porters, and new and better programs for accident , prevention. 
■f I > 

I ' WOkhS \M) I»HR\SIN 10 K^^!i ^lIUR ' 

Federal Airport Act \ ^ rotating beacOrr 

National Airport Systeih runway lights 

' ^^ational Aviatibn System Plan , obstruction lights 

aircraft movements ^ ^ control tower 

pre^'ailing winds | ^ airport terminal building 

sonic booin 



1. The Federal Airport Act set up a substantial aid program. What can the 
money be usfiti for? 

2. Why are airports necessary? • 

3. Why are mdst airports located at a distance from the cities they serve? 
4v Review the basic fd<^ilities at an airport. 

5. Describe a mobile loung;^. 

6. Suggest solutions {or three problems facing airports today. 

7. What factors should be con^ercd in an airport terminal design? 
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THINGS TO DO 



1 This chapter can lead to scvcFal interesting projects. The most obvious 
project of course, is to. visit art airport. However, simply going to an airport 
and looking around is not going to show you what you read about in this 
chapter, The part cf the airport which you sec as. a traveler is the part 
designed for the public. Your trip to an airport should be arranged m 
advance with either one of the com<;iercial airlines at the airport or with 
thb airport management. See if you can arrange to see the ''backstage" .' 
operations: scheduling, air freight movement, etc. You can also follow / 
up on the problem areas discussed in this chapter, the airport noise prob- 
lem, the cargo loading problem, the passenger movement problem, etc. 

2. Design an airport terminal that meets modern needs • 

3 St, Louis. Missouri has had difficulty in selecting a new site for a major 
airport. See if yoil can find out some of the reason?^ for their situation. 



SI GGpTIONS FOR H RTHER RKADING 
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THIS CHAPTER deals* with controlling aircraft In the air. You 
will reiid about the ecfrly history and gradlibl development 
of air traffic control. You y/ill then take^ simulated fliaht 
which Will demonstrate hoW today's air t/affic control devites 
and prdcedures* work. DuHng. this "fU^ffit/' yoa will .see yhow 
modern Navigational aids are a papf y{ the air traffic c/ntrol 
operation; Finally, you will read^bout ^ome problen/areas 
and some future developments in air traffic con trcif. After 
you have stndied this chopter, you should be able A do the 
following: (1) outline the development of air traftk control 
and show how this development , parallels that of jhe,f<mltnes; 
(2) discuss how toda/$ air traffic control guides ilj^es from 
one airpprt to another; and (3)i list some probl^mybrid poten- 
' tial solutions Involving air traffic control. 



JUST AS it is important to regulate and control train, bus, and 
auto traffic operating on this Nation's highways, it is also im- 
portant to regulate and obntrol traffic operating in the skies. Al- 
though airways provide paths for planes to follow thr<iugh the 
air, these airways arc three dimensionaL they have height, as well 
as length and width. This "three-dimensional aspect 6f airplane 
flight liiakes the problem of air traffic control far. more difficult 
than that of surface traffic control. Even when airplanes slow 
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down, their pilots have to keep them/aboveia certain minimum 
speed (the stalling spejed). Air traffic, /then, is traffic continuall> in 
motion, * / * 

Control of air traffic is a service of the Federal Govemnient. 
The Federal Aviation Administration (FAA) is charged with con- 
trolling air traffic in the Pftiled Slates. To Insure that air traffic 
moves safel> and efficiei)ftly from point to point, the FAA main- 
tains several di^crent kifids /)f m traffic contrdl (ATC)* facilities. 
Some of these facilities '^just grew", i others aic relatively recent 
additions to ATC. . ^ 



\DE^ELOP^lE^T OF ATC 



The present intpcatc air traffic control s>sten" had its beginning 
with the airmail jE^rvjcc. It can be traced back to the post World 
War I bamstonjibg era. Between 1918 and 1926, the US Post 
Office Departm^5?^ secured, maintained, and ope ated a number of 
aircraft to provide airmail service, 

A pilot fle^ '"l)y the seat of his pants" from point to point, 
and the mai| |ot through. Navigating the early mail planes de^ 
pended on tjhe pilots being able to see the ground and figure 
out where fie was by me^ns of visual landmarks. Navigational 
aids, howey^jr, came to^the assistance of the airmail service pilots 



sophisticaliid. air 



and provK^ed the beginning of today *s highly 
traffic co^jtrol system. 

A ch^^ qf radio stations, built between 1920_^^d 1921, was the. 
first nfi^^r aid to the early airmail pilots. Used 'J)rimarily for 
wcathc^.^ information, these ground blsed radio-telegraph stations 
provid^ pilots with advance weather information for subsequent 
legs 6f their flights/ These early radio aids were really the first 
step ij\ the complicated communications network which forms a 
substantial portion of tc^ay's air traffic control. 

These early mail fliglhts took place during the day. The Post 
Office Department, however, naturally sought ways to enable 
pilots to fly the mails during the hours of darkness, ^s well. As 
we discussed in Chapter I, by 1926 a system of light beacons 
had been built, extending from the Atlantic to the Pacific. These 
iJghts enabled pilots to fly, theoretically, around the clock, from 
/New York to San Francisco, This light line was the second long 
' step forward, elementary as it seems to us today, in the develop- 
ment of a country-wide air traffic control system. 



•ATC. unfortuniicU. tUnJt for two ihlnst Air Training Command and Air Trafftc 
CoMfol In ihh chapter, ATC will mean A>r Traffic »C^ontrol 
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A major problem in these ^early attempts to assist pilots .was 
that pilots CQuld not ^\w&y$ see the lights! The Post . Office 
Department, the Amy, the N^vy, and the, National bureau of 
Standards had been at wprk, devising new^and better ways of 
usipg radia equipmciit tp guide the pilots and their planes. Up to 
this point, the uie of /atm) had been confined to radip-tele;graph 
(Morse, code) ^ndln^ aQd receiving equipment installed in only a 
small number ^"Of ^jfpla^Vs on an experimental basis. \ 

The new systen) ins^/ved the use of low and medium frequency 
radio ranges *and the Establishment of four electronically derived 
gourses'^hiCh cnabfei^ the pilot to determinte his directions and to 
navigatd acj-dsl ihe. country by listening to the radio signals. This 
was another ipajo^ sU^p in the evolution of the concept of air 
tr^fic control ? , 
One extrep^jly significant result o£ the establishment' of the 
^low frequency ra^io ranges was the establishment of airways. 
Airways pre (^esi|hatcd paths through the airspace, actually, air- 
ways Cre dit tiigh>vays. It is important to understand that the air- 
ways are define^^ by radio aids to navigation. Airways grew as 
air traffic gtew,^ just as railroad lines grew connecting popula- 
tion cenjers. Tljcse early airways were designed by color and 
Aumb^r.^Red, green, blue, and amber airways crisscrossed the 
country. 

The fjrst semblance of an airways system was established with 
these color designated airways. It served as a valuable tran^" 
tional device fiNpJT) visual navigation to electronic navigatfl^' 
However, the pil6]| still 'had to listen to the radio signak which de- 
fined the airways/ and he had only four defined-^irways to follow. 

The demaqd foi other than just fair weather flying * raised a' 
complex problc^^. J(s answer, accurate and safe instri^ment flight, 
brought with it thb need for specific air traffic control. The de- 
vices which airp(i|ts had used to help airplanejS land, including 
flags, flares, 1i|ht4 and ground signals, were np loligCr sufficient 
Expediting the nidvisment of aircraft and preventing collisions be- 
tween aircraft flying, under limited visibility conditions were be- 
coming incraasin§ly^jno^ortant. This was especially true around the 
major airline, . terminals when aircraft on^the sanfte or, converging- 
airways were flying "0n instruments.** 

As a result, the afrlines requested and obtained the approval . 
of the Bureau, of Air Comn)erce to establish their own traffic 
control officers'at the irhportant airports. Each of these air traffic 
control offices Vas organized as an independent operation con- 
trolled by the airline nianager at the airport chosen. Newark, 
Chicago, and Cleveland were the sites of the first traffic control 
offices. ' ' * ^ 
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This traffic service was designed for airline use in the interest of 
increasing the safety of their own operation. The service was made 
available without charge to' all private, military, and other Govern- 
ment aircraft using the airwa>s. In this'wa), the airlines were able 
to keep track of the proximit> (closeness) and movement of other , 
aircraft in the area. 

As longer non-stop flights began and air traffic in general in- 
creased, congestion began to occur along the airwa>s' farther from 
the airports. Traffic to and from other airports along the airways 
had to be fitted in with that leaving from and arriving at the lilain 
terminals. It became apparent that there was a need for control 
farther out along the airways than the airline officers were pre- 
pared to handle. A uniified nationwide control of air traffic could 
provide an answer to this growing problem. * 

In 1936, the Bureau of Air Commerce ' took over control of 
air traffic along the airways. The Bureau arranged to take over 
the three airline traffic control offices then in operation. This was 
the nucleus of our present system air traffic control aa4 aids to 
navigation under tKe direction of the Federal Governnient. 

The passage in 1938 of the Civil Aeronautics Act marked the 
start of a new era in civil avtation. This piece ot legislation consoli- 
dated the various Government agencies which dealt with the ex- 
panding aviation industry, among them the Bureau of Air Com- 
merce. Under the rtfew Government structure, the fa^t-growing air v 
traffic control operation was handled by the Civil Aeronautics ^ 
Authority. This Government body expanded the jurisdiction of the 
three original airline traffic control offices outward to control larger f 
areas. Additional office^ were created as the need dictated 'and 
funds became available. ' , 

A reorganization plan of 1940 transferred the air traffic control 
function to the newly created Civil Aeronautics Administration un« . 
der the Department of Commerce. The entry of the United States 
into World War II slowed down 'the application of new .technology 
to air traffic control in civiliap aviation, but the war accelerated 
military applicatioos of new ide^s such as the use of radar. After 
the war, radar became the chief tool of the air traffic controller, 
especially at heavily used airports on heavily congested Air- 
ways. ^ , 
^ Many new i\avigational aids have taken the place of the early, 
simple "clock-and-<;6mpass" used by pre-World War II pilots. At 
the same time, the Federal Government has kept pace with the 
growing complexities involved in controlling the ever-increasing 
volume of air traffic. Passage in 1958 of the Federal Aviation 
Act incorporated the functions of the Civil Aeronautics Administra- 
tion into the Federal Aviation Agency, including air tfaffic contr il. 
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AIR TRAFHC CONTROL ' - '"^ / 

The Federal Aviation Agency maintams centers for research 
and development in traffic control Sgjferal high-level government * ' 
task forces have closely examined ilie present state' of air traffic J 
control and haVe made recommendations for thp future develop- ' 
ment of aids to aircraft movement. \ " 

Airport traffic control, an increasingly important part of ^ir 
traffic control, was left to the owners and operators of the various ; ' 
airports until World War II.. The need gradually emerg&d fpf 
Centralized control and regulation of airport traffic, and ,the. Fed- 
eiM Government took over. control of airport traffifc to centralize''/ > 
its regulation ia a single agency which would foll6w>.a single 
set of procedures. Today's Federally controlled airport traffic con- 
trol forms a highly important segment of overall air traffic control. 

AFC IN ACTJON 

A hypotljeticaV flight from Oklahoma City's Wiley Post Airport . 
to Love Field in Dallas will serve as an illustration of how ATC 
workl For this trip, we will use aa airplane with a complete set ' 
of navigational equipment, and we will use almost Qvery facility ^ 
the Federal Aviation Administration (h\*A)-provides.^ (See Fig. 3.3) 

In thi^ booklet, wc have used only a fpv oV the common abbreviations ' 
which form a large pari of the air traffic controller's vocabulary. You may* 
encounter many of these abbreviation^ in your own readmg on /air traffic 
n:ontroJ The following list of air traffic control je*rms includes ih;^r usual 
abbreviations^ and the terms themselves are explained in the text of this 
booklet|. • • , • 

I Aii^port Surveillance Radar J ASRX , ' , ^ * 

AiF Route Sorveilfancc Radar (ARSR) • » ' 

i Air Route Traffic dbnfrol Center (ARTCC) , ' * 

* ' Automatic DptK Interchange System (ADIS) * » * ^ 

Flight Service Station (FSS) ^ 

Instrument Flight Rules (IFR); Visual Flight Rules' (VFR)\ 

Instrument Landing System (ILS) 

Pilot Weather Rtfpclrts (PJflEPS) ' • 

Precision Approach R^dar (PAR), * ' \ ^ 

Radar Approach Cpntrol (RAP^CON) • ' * 

, * 'Rad6r Bri^t' Display Equipment (RBDE) . • . , 

Radar Microwave tfink (RML) ' > 

Remote Center Air Ground (RCAG) * • * 

' Remote Tranirtnitter and/or Receiver Site (RTR) 

Tactical Air Ntivig^ion- (TaCaN) ' 

Ultra High Frequency (UHF) » / 

' ^ Very.High Frequency (VHF) 

, Very High Frequency Direction Fmdcr (VHF/DF) 

Very High Frequency Omni Directional Range (VOR) 

. * ** ' * 

Figure 33. Air Traffic Control Ttrmi. ' • . 
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CIVIL AVIATION AND FACILITIES 

PUnning Our Flight 

We first obtain a weather briefing, aod we have to file a flight 
plan. Weather conditions along our path of flight arc extremely 
important and will determine whether or not we fly at all. Hun- 
dreds of FA A and National Weather Service facilities make 
,weather observations periodical!) and provide observations and 
forecasts .to all interested points. Collection and distribution of this 
data requires, anr extensive and complex network of Teletype sys- 
tems. 

T1.J basic^eletypewriter operates at 100 words per minute, 
which Is fast enough for local or area operations but which bp- 
comes too slow to handle national weather traffic. A faster system 
called the Automatic Data Interchange System collects data from 
the basic teletype circuit and transmits it throughout the Nation. 
This system may be programmed to print out weather information 
at the basic Teletype speed ^s the information 9omCs in on the 
high speed line. 

Since we^are interp*ted in we^ither at Dallas, the operator would 
have programmed the system to print out the Dallas weather con- 
aitions in th<< following format:* 



KH TO AVIATION WtATHtK ttrOtTS ' 



DALlst'[l3<DM^Ra[4R K [l32f/S8/36 1 ^^o*^ 1/993/ f •55/I RB05 eVDiRlS-'""" 




OECOOEO REPOirr 

GAUAS 4 SPECIAL OBSERVATION. 1600 FEET SCATTEREO CLOUOS. 
MEASUREO CEIUMQ 2500 FEET OVERCAST. VISIBILITY 4 MILES. LIGHT 
RAIN. SMOKE. S£A UVEL PRESSURE 1013.2 MILLIBARS, TEMPERATURE 

. ee/F. OEWPOINT W°F. WINO 180° 7 KNOTS. ALTIMETER SETTING 2ft,93 
IMCHES. PILOT REPORTS TOP OF OVERCAST 5500 MSL. RAIN BEGAN 5 
MINUTES PAST THE HOUR. OVERCAST OCCASIONALLY BROKEN. RUN ^ 
WAY 18 VISUAL RANGE 3200 FEET. 

+ S INDICATES THAT REPOTT CONTAINS IMPORTANT fMANGC 

\ 

Typical Teletypewriter Message Showing Weather Conditions. 
The' Bottom Part Shows The Key to Interpreting the 
Message.. , 



Figurt 34. Ttltlyp* Wtothtr M«stag« 
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AIR TRAFFIC CONTI^OL 

Although weather conditions, as shoJim m Figure 34, do not ^ 
look very favorable, there does not appear to be any turbulence 
which would endanger the aircraft. It may h/^ necessary to fly a 
part of the route cm instruments due to low ceilings and limited 
Visibility. Following good flight procedures, we will get a coipplete 
weather briefing. 

Filing our Flight Plan.— The next step is filing the flight plan. 
A flight plan alerts Flight Service Stations (FSS) along our route 
of flight that we are coming their way. Each FSS will also provide 
us with additional weatlifer information, barometric pressure set- 
tings for our altimeter, and notify other stations of our progress. 
It is important to call each FSS, since this facility may initiate 
search and rescue activities if we are more than .t)ne hour over- 
due. We contact the local FSS and tile this flight plan. (See Fig. 
35) 

Next, a Flight Specialist enters information from our flight plan 
into a teletype network (Fig. 36) very simj)ar to the one which 
• liandled weather data. From here it will proceed to flight service 
stations all alpng our route and be printed but at 100 words per 
minute. They know we are coming and approximately what tune 
to expect us. 
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* Figurt 36. Ttlttypt NttwoVk. * 

PREPARING FOR THE FLiGtjT. — First wc pcfform the preflight in- 
spection; and after engines arc started and the preflight inspec- 
tion is complete, we are ready to taxi for takeoff. We tunc our 
radio to 121.7 MHz (Ground Control frequency) and ask for taxi 
instructions. 

Aircraft: WILEY POST GROUND CONTROL THIS IS 
CESSNA ONE FIVE NINER FOUR BRAVO AT HANGAR 
4 READY TO TAXI. VFR FLIGHT PLAN TO DALLAS 
LOVE FIELD. OVER. 
FAA Ground Control: NINER FOUR BRAVO, WILEY POST 
GR6UND CONTROL, RUNWAY ONE SEVEN. WIND 
ONE EIGHT ZERO AT ONE ZERO. ALTIMETER 'TWO 
NINER EIGHT. TAXI NORTH ON RAMP, HOLD SHORT 
RUNWAR ONE SEVEN. i , - ^ 

Aircraft: NINER FOUR BRAVO. ROGER. 
Ground Control has advised us that wc will be^ taking off to the 
south (runway headinjg 170 ) with a wind from^^lSO'' at 10 knots. 
We have our instructions and taxi tg tjie run-up area adigcent 
to the runway. At this point, a check is made of the engine and 
controls for proper operation. After this checkout the transmit- 
tcT-reccivcf frequency iTs changed to 119.7 MHz (Tower frequency) 
to request takeotf instructions. 

Aircraft. WILEY POSY TOWER, CESSNA ONE FIVE NINER 

FOUR BRAVO READY FOR TAKEOFF. 
FAA Control' Tower: NINER FOUR BRAVO CLEARED FOR 

IMMEDIATE TAKEOFF. 
Aircraft: WILEY POST TOWER. NINER FOUR BRAVO. ^ 

ROGER. 

The controller antl aircraft are communicating through a trans- 
mitting and receiving site (Fig. 37): 
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Figure 37. Communicotions Transmitting and Receiving Site. 

From the tower, the voice goes over phone lines to the trans- 
mitter and from the antenna to the airplane receiver, the pilot 
replies, and his reply is picked up by the receiver antenna^ 
then the voice goes back to the control tower over the phone 
line. Several frequencies are usually a,vailable to permit more than- 
one controller and pilot to converse simultaneously. This site is 
called the Remote Transmitter and/ or Receiver Site. In addition 
to the Very High Frequencies (VHF) we are using. Ultra High 
Frequencies (UHF) are also available. 

We should make a list of the frequencies we may be using dur- 
ing our trip for communications and navigation. The exact fre- 
quency to use at each place is shown on the Sectional Chart or, 
the Airman's Informational Manual (AIM). 

1^ 

The Flight 

During the course of our flight, we will be using almost ail the 
navigational and ATC facilities in pcneral use today. While this is 
a bit unusual, we think it will give you a better idea of the many 
aids that arc available to guide and direct an aircraft in the. air to- 
* day. 

VOR Navigauon. — Wc are now in the air. and we climb to the 
altitude at which we intend to fly. We are leaving the airport 
traffic area, and must tune in the Oklahoma City VHF Omnidi- 
rectional Range (VOR) to get onto the course we intend to fly. 
By using VOR. a pilot can select courses at I intervals providing 
360 flypbic VOR radials (courses). 
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FIgurt 38. VOR Stttlng. 

The first step is to tune the VOR frequency, see Figure 38, in 
this case to 115.0 MHz. We listen to the identification to be sure 
we have selected the proper station. Some VORs have a recorded 
voice giving the station identificatioil, but all VORs send out the 
Identification in code each six seconds. The identification for Okla- 

; homa City- is OKC, or as we would hear it: ; , — ^ — . 

— . in code (See Fj^. ^). 



A ALFA . 


N 


NOVEMBER - . 


B BRAVO - ^ . . 


O 


OSCAR 


C CHARLIE - . - . 


P 


PAPA . . 


D DELTA - . . 


Q 


QUEBEC . - 


E ECHO . 


R 


ROMEO . - . 


F FOXJROJ . . - . 


S 


SIERRA . . . 


G GOLF . 


T 


TANGO - 


H HOTEL .... 


U 


UNIFORM . . — 


1 INDIA . . 


v 


VICTOR . . . - 


J JULIET . 


w 


WHISKEY . 


K KILO - . - 


X 


X RAY - . . - 


L LIMA . - . . 


Y 


YANKEE - . 


M MIKE 


Z 


ZULU . . 
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I 

At this time, we tune the VHF transmitter to 122.1 MHz and 
call the Oklahoma City FSS to report the actual time of takeoff. 
Aircraft: OKLAHOMA CITY RADIO. THIS IS. CESSNA ONE 
FIVE NINER FOUR BRAyO OFF AT ZERO FIVE, VFR 
.FLIGHT PLAN FROM OKLAHOMA CITY TO DALLAS. 

PLEASE ACTIVATE MY FLIGHT PLAN. .OVER. 
FSS:' CESSNA ONE FIVE NINER FOUR BRAVO, ROGER, 

ACTIVATING YOUR FLIGHT PLAN AT ZERO FIVE. 

The next step is to tune the course selector. Figure 40, to the 
^desired course, to take us over the VOR facility. To visualize the 
proper course, look at the layout of magnetic directions around 
the VOR as shown on the Sectional Chart (Figures 41 & 42). 

To get to the'VO^, we must fly a magnetic course of 218^ 
to the facility. The bearing M|elector should now be tuned to a 
course of 218"". T 

Notice that we now have an indication on the deviation indi- 
cator. The needle is deflected to the right, and since we Ry the 
needle, we correct our heading to the right to intercept the 218'' 
radiaff When the needle is centered, we are on course. If we 
overcorrect, the needle will point left, indicating fly left. 

At the same time that the deviation indicator began working, 
the TO-FROM indicator showed an indication of TO. This means 
that our course is taking us nearer the station. / 

As we follow this course, the needle l)egins to move back ^nd 
forth and finally moves to FROM, an indication that we have* 
just passed over or by the station and are moving FROM it 

Now we turn the Bearing Selector to 145° and make a left 
turn to intercept this radial. The deflection indicator needle points 




Figur* 40. Count Setting. 
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Flflur,* 41. VORS on Stctlonol Chart. ^ ^ ' , 

.in the direction to fly /left deflection means fly left, right d^flcc- 
lion indicates fly right, and in the center means on course. Notice 
that 145^ is a Victor Airway labeled with the dcsignalion V163 

Although there arc many ways of. using VOR indications, this 
simple explanation is adequate as long as the compass heading 
of the ^ircf ^t agrees within several degrees of the desired VOR 
raj^al'to be flown. ^ ' ^ 

Let's compare VOR flying to flying a compass., heading. No 
wind drift calculation is required, magnetic deviation and variation 
computatipns ^are unnecessary and the accuracy of each radial of 
the VOR is within i;. In general the VOR makes for more effort- 
less, more accurate, and safer flying. It allows us to precisely navi- 
gate aver ground we may not even sec. 

,Thc%yOR operates, in the frequency range of 108-118 MHz. 
Dual sets of equipment are installed at each location and are 
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felectronicall) monitored. If a transmitter fails, the monitor switches 
to the standb) transmitter and places it in operation. If the standjb> 
equipment fails, the monitor will shut the entire facilit> down and 
sound an alarm at a control point. A technician must then repair 
the equipment and certify it as a usable facility. 
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Figure 42. Atronouticol S«ction Chort, Oktohomo City Areo 
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CIVIL AVIATION AND FACILrTlES 

TACAN.— Now that we are outbound trom the first VOR, a 
check on our position may be m'ade^ii^g Tactical Air Naviga- 
tion (TACAN). Our airborne equipment, called an interrogator, 
will ask the ground station what our distance is from it and will 
also indicate the direction of the ground station fro^^s. VOR 
and TACAN are usually installed in the same buildingjfcd called 
VORTAC. The VOR station we are using also h^TACAN, 
Figure 43, so we^w select channel 97. • 

The interrogator dials rotate as they search for the reply from 
the ground station. When the reply is rec^ivedT^he dials show the 
distance from* our plane to the TAC?AN. 

The other instrument is indicating 325'', which is the azimuth 
of the ground station from us. 

These readings confirm that we are on a coprse of 145" FROM 
the VORTAC or, in other words, that it is at 325% 20 miles be- 
hind us. 

' Our next VOR, Ardmore, VOR is ahead of us and it is time 
to retune our VOR receiver to 116.7 MHz. The bearing Selec- 
tor should be changed to 153'' which will take us to the VOR. 
When we cross over the VOR station, the TO-FROM indicator 
will switch to FROM and we will change our^ cdurse to 135"^. 
VOR§ are spaced about 50 to 100 miles apart and provide a 
reception distance up to approxiriiately^ 180 miles, depending upon 
the altitude of the aircraft. The altitude we are flying would pro- 
vide us with a range of from 50 to 100 miles.' 

At 15 minutes past' the hour weajher reports are broadcast over 
the voice channel of the VOR. • ♦ 

This is Ardmore area radio, time one-five, aviation weather, 
Ardmore: ceiling— 5,000, broken, visibility, 4, light drizzle, 
fog: temperature 58, Dew point 57, wind 170 degrees, 6 
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Fijur* 43. TACAN Inilrumtnl*. 
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Figure 44. Aircroft Ov*r YOR ond Rtporting to FSS. 



knots, altimeler ivJt niner Airiel:*'tVvdi*"th(b'is ^'Ardraore .aj;^;^ ,. 
radio. 

The ceiling is lowering, and the visibility is decreasing. Instru- 
ment flying will probably be necessary before l<i|ng. 

The yOR is below lis now, and it is time to Veport to the lo- 
cal Flight Service Station (See Fig. 44). Tune tHp transmitter to 
122.1 MHz and call the FSS. 

Aircraft; ARDMORE RADIO THIS IS CESSNA ONE FIVE 

NINER FOUR BRAVO, OVER. 
FSS; CESSNA ONE FIVE NINER FOUR BRA\^0 THIS IS 

ARDMORE RADIO, GO AHEAD. 
Aircraft: NINER FOUR BRAVO OVER., ARI^M^RE VOR, 

3,500, VFR FLIGHT PLAN FROM OKLAHOMa\cITY TO 

DALLAS, OVER. 

FSS: CESSNA NINER FOUR BRAVO, OVER aAdMORE 

RADIO, 3,500, ARDMORE ALTIMETER TWO \ NINER 

NINER TWO, ARDMORE, OUT. 

Communications has again played an important Vole ^ in the 
safety of our flight. The Flight Specialist can send our ppsition 
report over the Teletype Net to our next reporting l^oint, in a 
matter of seconds. (See Fig. 45) . \ 

IFR. — Ardmore has been broadcasting Special Aviation 
Weather Reports and Pilot Weather Reports (PIREPS) which 
indicate mild turbulence and near zero visibility. The weather i& 
definitely closing in. To continue flying VFR, we must stay 
clear of low visibility areas. Our choice is between turning back 
or to continue the flight under Instrument Flight Rules (IFR). 
If we did not have an FAA approved instrument rating, We 
would be forced to turn back, but in this case, we will go on. 
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Rgur* 45. Enrootf ATC Rodor. 

'■*•••-* r 

^ ■ * • * »i • > 

Again we call Ardmore Radio, this time to request a .change" in 
flight plan from VFR to IFR. 

Aircraft: ARDMORE RADIO THIS IS CESSNA ONE FIVE 

NINER FOUR BRAVO. OVER. 
FSS: CESSNA NINER FOUR BRAVO. ARDMORE RADIO, 

GO AHEAD. * ; ^ ' 

Aircraft. ARDMORE RADIO, CESSNA NINER FOUR BRAVO. 
ANTICIPATE INSTRUMENT FLYING CONDITIONS W 
APPROXIMATELY THREE ZERO MINUTES. REQUEST 
YOU CANCEL MY VFR FLIGHT PLAN FROM WILEY POST 
AIRPQRT TO Love FIELD AND REQUEST IFR CLEAR- 
ANCE TO DESTINATION. OVER. 
FSS. C^SNA NINER FOUR BRAVO, ARDMORE RADIO. CJO 

AHEAD WITH YOUR IFR FLIGHT RLAN. OVER. 
Aircraft: ARDMORE RADI6. CESSNA NINER FOUR 
BRAVO. REQUEST VICTOR ONE FIVE BLUE RIDGE 
DIRECT LOVE FIELD. REQUESTING 4000 FEET. OVER. 
Ardmore Radio now contacts the Air Route Traffic Control 
Center (ARTCC) and advises the operator of our requested route 
and altitude. Notice that we have requested a change iq altitude 
from 3500 to 4000 feet. Altitudes arc different for VFR and 
IFR flights. This is another safe.t> feature to maM; sufc that air- 
craft have proper separation. ARTCC approves our IFR flight 
plan and issues a clearance to Ardnxore Radio for relay to the 
aircraft. Ardmore Radio issues the clearance, radar beacon codes, 
and the radio frequency changes needed to contact Fort Worth 
ARTCC. , i 
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FSS: CESSNA NINER FOUR BRAVO, THIS IS ARDMORE 

RADIO, CLEARANCE, OVER. 
Aircraft: ARDMORE RADIO, CESSNA NINER FOUR 

BRAVO REATDY to COPY, OVER. 
FSS: ATC CLEARS CESSNA NINER FOUR BRXVO TO 
LOVE FIELD AIRPORT VIA VICTOR ONE FIVE BLUE 
RIDGE DIRBCT. CLIMB AND MAINTAIN 4000 ON VIC- 
TOR ONE FIVE, SQUAWK ONE ONE ZERO ZERO AND 
CONTACT FORT WORTH CENTER ON ONE TWO EIGHT 
POINT ONE. OVER. 
. Aircraft: ARDMORE RADIO, ROGER, pESSNA NINER. 
FOUR BRAVO, OUT. < ' * 

Ardmore R^dio lias introduced a new tertn-v-squa^. This re- 
fers to special radar beacon equipment which allows the rada^ 
operator to positively identify a specific aircr^t on a radar scope. 
When the pilot sets the requested settings in the aircraft trans- 
ponder, the radar operator caji read this special code or squawk 
on his scope. This is another safety feature in aircraft control. 
We will discuss it more later. Even though the Fort Worth ARTCC 
is out of our radio range, we .are niow being monitored by radar 
(Fig, 46) and may still communicate with them over tfifc Remote 
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Figur* 4^. Et«c4ronIe Aircraft Idttntlfkation and RADAR Scop*. 
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Center Air Ground (RCAG) communication sites wljich acP as 
extended voices and ears for the Center. The voice from the con- 
stroller is carried over ^telephone lines to RCAG sites where it is 
transmitted to us, our transmission is received b> the RCAG and 
relayed to the controller over telephone lines. 

The ARTCC is connected. to mflny of these remote sites pro- 
viding full coverage of the Control area. This means that for (he 
duration of our flight we can maintain effective communications 
aJthough we may be many miles from .the center itself. The site 
we are using now Is localed on mountain near Ardmore and 
is kept in operation by electronic technicians from Ardmore. 

The frequencies in use at each of these sites may be paired; 
for example, each communications channel includes one VHF 
transmitter and receiver and one UHF transmitter anJ receiver, 
both of thesq having automatic, standby equipment to assume op- 
eration in case' of failure or malfunction of the main equipment,, 
or in case of commercial power failure. 

Standby Engine Generators are also installed with many other 
navigational aids. This is especially important since usually the. same 
elements which wreck utility power lines occyr durihg the time 
. ^whcn the aircraft needs assistance most. These units ace capable 
of sfensTing power failure, starting the engine, and assuming the full 
load in about seven seconds. The larger units of tlje type used at 
the ARTCC produce' 550,000 watts each, enough to supply a 
medium size town with all its power requirements. 
* We now climb to 4000 feet, make the nedessary frequency , 
changes, ^nd contact the Fort Viforth .Center. 
Aircraft: FORT ^ORTH CENTER, THIS !§ CESSNA ONE 

FIVE NINER FOUR BRAVO, OVER; ^ , 
Center: CESSNA NINER FOUR BRAVO, FORT WORTH 

CENTER, GO AHEAD. OVER. 
Aircraft; CESSNA NINER FOUR BRAVO OUT OF 3500 FOR 
, 4000, SQUAWKING ONE ONJE ZERO ZERO, OVER. 
Center: CESSNA NINER FOOT) BRAVO, IDENT, OVER. 
Aircraft: ROGER. . ^ . 

Center. tESSNA NINER FOUR' BRA VO.RADAR CONTACT 

FIVE MILlE^ SOUtHEASt ARDMORE •VOR; REPORT^ 
■ REACHING 4000. OVER. , " ' . 

Aircraft: ROGER 

IDENT refers to the radar beacon equipment. When the pilot 
pushes a switch, on hU transponder, it causes a larger retura on 
the radar operator's scope. 

Upon completion of our climb, we call the Forth Worth Cen- 
toi: and report. * ^ ^ 
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Aircraft: .VoRT WORTH^^CENTER, CESSNA NINER FOUR 

BRAVO LEVEL AT 4000, OVER. 
Center: CESSNA NINER FOUR BRAVO, ROGER. ' 

Radar. — The controller int. the center wili observe our progress 
on his radar indicator. During the flight it. is his responsibility to 
advise us of other aircraft which may be in "our area, and to re- 
route any aircraft which m^.ie in dangw of pollision. The long 
range radar ilk controller is using is. tilled *Air Route Survjeil- 
lance Radar and has a rahge of Up to 200 miles. This means that 
either the radar at Oklahoma City or the one just north of Fort 
Worth could be watching us. ' 

Even though we jtre in rain ^olouds, this rad&r can .see us be- 
cause of a fei^Jure called circular , polarization. This feature elim- 
inates the radar echoes of mc^t of the heavy rain so the controller 
can watch the aircraft^ Another nice feature of this radar, is the 
ability to. show only targets which are moying. • This prevents 
the radar display f f om being cluttered and simplifies the .controller's 
deities. \ 

The chance of radar failure* is very slight, since each, site has 
two complete radar syste;ns, in case ctf malfunction the otW radar ^ 
takes over, ' , , ^ . ' 

• Here is a fittle proMem. If we are being scanned by radar^ in 
Oklahoma City, how does the "ycontf oiler - in 'th.e Fort Worth 
ARTCC see us? This Calls ior a system to move the radar infor- 
mation from Oklahoma City to Fort Worth, Radar Microwave 
Link is used. Actually this system is a numbjsr of receiver-trans- 
mitter sites, lo<;ated about 25 miles apart, which receive, amplify, 
^nd transmit the signal to the next 5ite. 

' When' the radar signal arrives at the ARTCC, it 4s converted 
to a [television type display which, allows the cpnlroller to view 
the presentation with a f^irJy high level of sttrrounding li^ht. 
Tlier equipment which performs this conversion is called Radar 
Briglit Di^Iay EquipmenX 

The displayed presentation shows to the Controller the present 
location of the aircraft as well as a trail indicating several minutes 
of previous position. 

Electronic Aircraft Identification.— Increasing air traffic 
has made it difficult for the controller to identify or distinguish 
various aircraft being monitored. 'To help solve this problem, a 
secondary radar system called Air Traffic Control Radar Bea- 
con System has been developed. Remembjer^our earlier discussion 
of squawk. The controller can assign our aircraft a code number. 
Then, wheQ the ground equipment interrogates /)ur airborne trans- 
jJonder, it will reply of squawk our assigned code. 
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, The code which is assigned to the aircraft will be immediately 
displayed, for the, c&ntr6!ler's use. This is esftecially iinportant in 
congested areas where many aircraft are in iht air and identifica- 
tion is.^difficuU; Aircraf^^ teacon transponders are in use that 'can 
also report the aircraft altitude. A new video mapper has been de- 
veloped which will not only^ permit the controller to tell Xhe pilot 
where other aircraft are^ but he can also tell him his position in 
relation to groutid ob^ructions such as towfjrs and "granite clouds" 
(mountains). 

Secure in our knowledge that we are in safe hands, we con- 
tinue our flight to a point approximately 40 miles from the Dallas 
.VOR (refer to Fig. 47), There, the Fort Worth ARTCC changes 
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'aJr traffic control^ 

our radar beacon .code and gives us a hand-off to the Dallas-Fort 

Worth Radar Approach Control (RAPCON). 

Center: CESSNA NINER FOUR BRAVO, FORT WORTH 

CENTER, OVER. - - 

Aircraft:' FORT WORTH CENTER, THIS IS CESSNA. NINER 

FOUR BRAVO, GO AHEAD. OVER. 
Center: CESSNA NINER FOUR BRAVO YOU ARE NOW IN 

RANGE. OF APPROACH CONTROL RADAR PREPARE 

FOR HANDOFF, OVER. ' 
Aircraft: FORT WORTH CENTER, CESSNA NINER FOUR 

BRAVO READY TO COPY, 'OVER. 
Center: CESSNA NINER FOUR BRAVO CHANGE BEACON 

CODE TO ZERO FOUR ZERO ZERO AND CONTACT 

DALLAS-FORT WORTH APPROACH CONTROL ON 

ONE TWO FIVE I^OINT EIGHT, OVER. 
Aircraft: FORT WORTH CENTER, CESSNA NINER FOUR 

BRAVO, ROGER, OUT. 

We are now being monitored by Airport Surveillance Radar 
which has a range of about .60 miles. This^adar will be used to 
guide us to the airport " traffic pattern. Airport Surveillance Radar 
also has the ability to display, only those targets which move. 
This feature eliriiinates displaying buildings around the airport 
which could obscure -t^e. aircraft targets.' (See Fig. 48) 

Superimposed directly on the radar presentation is a map which, 
shows the controUet our exact location with respect to the desired 
course and.alldws him to follow our progress throughout each 
, phase of tfie-approach. ,■• j 

' Visibility ■ IS near zero, and \ve afe entirely dependent on ra- 
dar to advise us of our pfoximity to other aircraft and to provide 
a safe course to avoid collision. We are still sSfv here than we 
would be in the family automobile on the frefeway. • ^ 

To complete the handoff from the Fort Worth ^RTCC, we 
now change Qjir radar beacon code," adjust onr radio frequency, 
and "contact 'Dallas-t'ort Worth ApproacK Control Radar. . 
Aircraft: DALLAS-FQRT , WORTH APPROACH, THIS IS CES- 
SNA ONE FIVE NINER FOUR BRAVO, OVER. 
. '.Approach: CESSNA ONE FIVE N^NER FOUR BRAVO, DAL- 
•LAS-FORT WORTH APPROACH,' IDENT\ OyER. ' 
. Aircraft: ROGER DALLA^-FORT WORTH APPROACH, CES- 
SNA UWER FOUR BRAVO AT 4000 AND SQUAWKING 
ZERO FOUR ZER(57.EROi OVER. ' 
Apf>roach: CESSNA NINER FOUR BRAVO fLY HEADING 
ONE EIGHT ZERO FOR VECTOR TO RUNWAY ONE 
THREE LEFT TRAFFIC PATTER^, DESCEND AND MAIN- 
, TAIN 2000, OVER. 
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Fiflwr^ 48. Airpdrt Surv«illanc« Radar Scop«. * ' 

Aircraft: CESSNA NINER FOUR BRAVO OUT OF 4000 FOR 
2000, HEADING ONE EIGHT ZERO, OVER. . ' , , 
Visibility improves as we descend to 2000 feet wKere clouds* 
are ^scattered and broken. Now we can see quite clearly below 
us, so it will not be necessary to make an instrument approach 
to the runway. When we reach a point 5 to 10 miles from Love 
FiejfU Airport; R^dar Approach Control again contacts us to give 
us a report of our position in relation to the airport and instruc- 
tions for contacting the control tower. 

Approach: CESSNA NINER FOUR BRAVO THE AIRPORT 
IS TWELVE O'CLOCK NINER MILES, REPORT AIRPORT 
- IN SIGHT, OVER. 

Aircraft: CESSNA NINER FOUR' BRAVO, AIRPORT IN 
SIGHT, REQUEST VFR LANDING, OVER. . • 

Approach; CESSNA NINER FOUR BRAVO, VFR LANDING 
^ APPROVED, CONTACT LOVE TOW^R ONE ONE EIGHT 
^ POINT SEVEN, OVER. 

Aircraft: CESSNA NINER FOUR BRAVO, ROGER, OUT. 

We, now change our radio frequency to 118.7 MHz and contact 
the contrpl tower. 
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Aircraft: LOVE TOWER THIS IS CESSNA ONE FIVE NINER 

BRAVO NINER MILES NORTH, LANDII^IG, OVER. ' 
Love Tower: CESSNA NINER FOUR BRAVO,, LOVE 

TOWER, CLEARED TO LAND RUN>yAY ONE THREE 

LEFT, OVER. . 
Aircraft: CESSNA NINER FOUR BRAVO, ROGER. , 

When the tower operator sets that we have landed, he, gives 
us instructions on leaving the runway. 

Love Tower: CESSNA NINER FOUR BRAVO TURN RIGHT 
NEXT TAXIWAY. . .CONTACT GROUND CONTROL 
ONE TWO PNE POINT NINER WHEN CLEAR, OVER. . 
.Aircraft: CESSNA NINER FOUR BRAVO, ROGER. 

We "have cleared the runway in use (the active lunway), so wd 
now change frequencies and contact Ground Control. 
Aircraft: LOVE * GROUND, ^ CESSJ^A ONE FIVE NINER " 

FOUR BRAVO OFF THE ACjiVE, OVER. 
Love Ground: CESSNA NINER FOUR BRAVO, LOVR 
. .GROUND, TAXI TO THE RAMP, OVER. 

Aircraft: CESSNA NINER FOUR BRAVO, ROGER, OUT. 
Our fligRt \i now over and we make the final entries on our" 
flight log. Ouij flight plan was automatically closed out because 
we were flyinjj IFR although we madp a visual landing. IT we 
had landed on a VFR flight plan, we could have contacted the 



Dallas Flight 
However, all 
landing at a 



Service Station by radio to close the flight plan^ 
IFR flight plans are closed automatically when 
airport with a contror tower. (See Fig. 49) 

ATC Facilities Used In Flight 
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Our flight, from Oklahoma City to Dallas involved complex 
navigational aids on our airplane and at ATC facilities on the 
ground. Here is a review of the ATC functions. 

.After we filed our flight plan and got our weather briefing, 
the information on Uie flight plan, was sent out over the Tele- 
type circuits to the several air traffic controllers who would mon- 
itor and guide .us. This information was'put in the form of Flight 
Strips which/ were then displayed on a Flight Progr^s Board ' 
near each controller. The information on these strips and« boards 
was used bp the cdntrollers to guide our airplane. Radar infor- 
mation, too, aided the controllers in "seeing** just where our. 
airplane was at any given time along the route. 

Our flignt went along smoothly, until we ran into, some bad^ 
weather. We called the Fort Worth ARTCC, and it picked us up 
on its radar. The remote communications site enabled us to talk 
directly v^th the controllers in the Fo« Worth. ARTCC. 

113 
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FLIGHT LOG 



DEfAKTURE 
POINT 



CH^K POrNT 




OAL 



DESTfNATlON 



//4.7 



7 



KM 



PREFLIGHT CHE^LIST 



$0 



10_ 



POINT— FOl NT 



CU'MULATiVE 



TOT/L 



-GKOUND 
SPEED' 



ETA 
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EN ROUTE WEATKER/WEATHEIl ADVISORIES 



DESTINATION WEATY<E:v 



ALTERNATE WEATHER 



WINDS ALOFT 



NOTAMS/AIRSfACE RESTRICTIONS 



FIgur* 49. Flight Log. 
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When our airplane got close enough to^^allas Love Field, the 
* % ARTCC controller *told our pilot that we were being "handed 
off" to Dallas RAPCON. This simply meant that we were now 
being monitored and directed Jby radaf at Love Field, rather ihan 
the Fort Worth ARTCC The ARTCC x:ontrollers are concerned 
with airplanes flying on the aicways between major points, rather 
than with airpfanes which ^rc flying clos^ to major .airports. 

We were a^le to make a "straight in" landing* Suppose, thqjiigh, 
that Love Field had a great deal of air traffi?. The RAPCON. 
wotiljd have advised us to Qnter a h61ding pattern. This would 
enable the traffic around the airpprt tq land or take off ^and keep 
us out of their way. Whpn.we were cleared to land, the approach 
, radar would follow us ill ^le way in. The controller would tell * 
' us whether we were above, below,* or oft the gli3e path, - 

All of these .techniques help to' make today's flying 'extremely ^ 
^ safe. Jh& electronic facilities are usually duplicated^ at most ATf! , 
" facilities . in case one system fails, another system ^an be 'activated. * 

The FAA checks tlie efficiency "and accuracy* of air traffic, control 
• operatiolis, proij^ures, and facilities by flying its" own airdt'aft^ " 
into ^nd out of selected airportS and along ^elected air ;;outes, 4. 
/ T*AA air traffic control sge^clalists are highly trained in such" sub- , ' 
jects as weatljier, navigational aids, • ^^AA regulations, flight assis- / ' 
^' tance, and radio communications. These specialists ferve' an ap- y«v 
prenticeship period to acquaint them with 4he various tasks in- 
volved in air "traffic control before^ 'attending fprnfiil training, 
The formal training period is a minimum of (wo yeaft' long and ' 
may last up to three years. Before h graduate is considered to be 
fully trained, he must complete "on-the-job" training (OJT) where 
he is observed and supervised by experien^;ed personnel In ad- • 
dition, advanced training in the latest techniques and equipment 
iqsures that each air traffic control specialist keeps up with changes 
in his field.; • * ' 



THE FUTURE 

« 

' ... * 

What does the future hold for the air traffic controller? The 
future of air traffic control naturally depends upon advances in 
other areas. Air traffic control must follow developments in aero- 
space technology. 

The FAA is very much concerned about air traffic congestion. 
^ A part of the solution lies in the *acqjuisition 6f more and better 
airports and facilities to speed takeoffs'and arrivals, but control 
V and efficient use Qf air sf^ace is also a problem. 

^ O '115 . 
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Air traffic control is concerned primarilj with enroute control, 
terminal control, and flight ^Service stations, The FAA's National 
Aviation System Plan provides for the expansion and improvement 
in all three of these areas. 

Enroute air traffic control improvements aife constantly being 
made and during the time span covered by tfie plan, ^it is ex- 
pected that: . ^ 

1. Air-ground communications will be improved through satel- 
lite communications application in the oceanic areas by a frequency 
system reserved for aircraft use only, and the linking of communis 
4:ation to computers (data link). 

2. Traffic handling capabilities will be improved through the use 
,6l computers that provide controllers with traffic separalioa infor- 
mation and automatic flight directors. 

3. 'Collision avoidance systems will be improved through the es- 
tablishment of a network of updated ground station facilities. 

Terminal control services are provided to facilitate control of 
air traffic -on and in the vicinity of' an airport In terminal areas 
with high traffic density, it is impossible for every pilot to make 
radio contact with tower personnel at the same time. FAA now 
^ provides terminal information to pilots through the use of Auto« 
matic Ti^rminal Infonnation Service (AXIS) equipment without ac- 
tually contacting. toWer personnel. The use of electronic voice 
switching systems and voice recorders cuts the amount of time each 
aircraft must be in voice contact with the terminal.* 

Air surveillance ^radaf and improved beacon systems provide im* 
mediate information on aircraft entering a terminal area. This capa 
bility coupled* with new airpor^ surface* guidance equipment reduces 
the time aircraft must remain in the area before landing. Other im* 
provements include digital weather displays in current use and 
automatic weather sensing and transmission equipment that is ex- 
^ pected to be perfected in the near future. 

/FSS services are necessary to insure that inflight aircraft reach 
their destinations safely. Flight service stations of the future will 
provide automatic enroute course corrections, weather informa- 
tion, and prc-flight briefings. 

Fronn its beginnings in^he early 1920s, air traffic control has 
developed significantly/ We know that in the future there .will be 
more airplanes in the air and more people flying in these planes. 
Airports will be designed to accommodate these new airplanes, 
and air traffic control will have to keep pace with all of these 
changes. 
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Ant TRAFHC CONTROL 

' * WORDS AND PHRASES TO REMEMBER 

air traffic control (ATQ . ' * 

tadio ranges 
airways 
. National Weather Service^ 
Automatic Data Interchange System 
flight plan 

Hight Service Stations (FSS) ^ 
prdOight inspection 

Teletype Net • • . 

Air Route Traffic Control Center (ARTCQ 
squawt I 

Remote CentW Air Ground (RCAG) site 
IDENT 

• Air Route Sfurveillance Radar 

circular polarization ' ♦ 

RadarMcrowavc Link 
v RadarBright Display Equipment 
',,'> Air Traffic Control Radar Beacon System 

hand^off . 

Radar Approach Control (RAPCON) 

Airport Surveillance Radar 

Hi^tStrips ■ ^ \ 

Fli^t Progress Board 

•holdmg pattern . 

^ Automatic Termmal Information Service (ATIS) 
^ REVIEW QUESTIONS 

1. Thicc tile dcTdopmcnt of air traffic control. Hoit has the Federal Got* 
tnunent helfied develop today's sophisticated air traffic control sytem? 

2. Discuss tiHrlbnctloiis of lli^t senice statioas, air roote traffic control 
centers^ and approach control Hoir does ^ch of dies« air traffic control 
fnnctlons^help todajr^i pilot? 

How does radar help, the air traffic controller? 

4. What devices wOl aid the jdr traffic controller of the fatnr«? How wiU 
these devices also aid the pilot? 

THINGS to; DO 

1. Yon might arrange a visit to your local airport and get permission to 
observe th€ air traffic cdntroller^ at woric. If this is not possibly, you 
might investigate the possibility of invitn)g an air traffic coittroller to 
speaic to the class on ^e duties, responsibilities, and problems of his 
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2. From the relatively brief account given in the text, combined with in- 
formation gathered from additional reading, work up a script for a 
simulated ATC handling of takeoffs and landings at a busy airport. 
Assign various roles to members .of the class and present the simulated 
exercise to' the class. 

3. An excellent portrayal of the problems involved in running a modem large 
airport cati be found in the novel Airport by Arthur Hailey. Mr. Hailey 
says of this book that "before beginning any new novel, I spend at least 
a year investigating the background. It wdrkcd that way with Airport, 
f traveled from airport to airport, talkinfe . . . with airport and airline 
officials, pilots, stewardesses, maintenance men, air traffic controllers." 
You might read this novel with a **factual background" and give a book 
review of it to the class. 

4. Get a copy of the Airman's Information Manual and find out what kinds 
of informatipn are tvail^tle in it . ■ - , » - * * * ■ 
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,PhonttIe alphabet— > ^ 

Sttt jnttmatlofia! phonitle Alphabet 
ond cod*" 

Pi!IIardt-^«t Air piracy . 

Pilot Wtath^f Rtrk)rti (PIREPS}t 105 

Pat! Office Diportmtnts 6, 7, 16, 92, 93 
St* afto: US Pottal.Strvic**' 

Prtdtlon Approach Rodar (PAR)t 95 • 

?r«vtnlivf malnttnartc«t 41 ' 

Prlvott Ptlot't Ctrtificatt: 29 



froitct fttacon: 20-21/ ^ 
Promotional ^rtt: 



Rodan 109-113 

approach fontroh UV 
, btacon tysttm: 109 * • ' 

. bright ditf^ayt 109 
* circular poUHzatlon: 107 

^ vidto maojtirz 110 

Radio comnJiHMipnt: 99} 100; 101, 102, 

105-ld9, lir-V13 
Radaf" Mitrewavt Unk: 109 * 
Rodio rangt! 93 ♦ * 

Rtconttruction Rnanct^ Corporation: 14 
Rtcrto^ional Flying: 30^1* ' • * 
Rtmott Trontmilttr and/or Rvc^Ivtf. SUt^ 
• (RTR>: 95,.107-109 . 
Rtvtnut fdn mljt:. 15 
Rpdgtrs, CalbraH)v->Ptrry: 3, '66 \ 
RooMVilt, I^rttldtnt Fronklin D.:* 9 
Rototing btacon: 73 ' «x 

Routtt, alrltrtt: SUt^ 
Runways:^, 72-73 



Sop Frandfco, California* 6 
Santot*OtJmontt ^ \ ' ' 
Schtdultd AtrlinTkt^ 38} 40 
Stcrttary of Dtftnit: 22 
Sflfridgt, .It Jhomott 2, 3 
Stmioutomatk ground tnvironmtnt 

(SAGE)t 21 
Stgnol Corps, US Army: 2,% 
Sl^ lacking** ■ 

jMt Air piracy* % 
Sky*loung«: 83, 84 
,Sky mariholt: 61 
Sonic boom: 85 > 
Soutbtatt Atlm 2^ * . ' 
Sovilt Onlofit i\ * 
SpocMValtqblt alf fartw 46 * 
Sqoawk, rodqr Idtntlflcatlon: 107« 109 
St. Ptttrsbur9*tampa Alrboat Untt '4 
Subsidy, oirllnt: >8 ' « 



Tactical Air Navigation (TACAN); 104 
Transconttntntal Air Transport (TAT): 8 
"Transworld Alrlints OWA): 9, 38, 48 
Trunk airllntsi 32 



u 



Ultra High Frtqotncy (UHF): 95, 99, 108 
Unlttd AlrHnts: 9, 32, 38 
US Postal Strvictt ^t, 39 

S«« tjiso: Post Offict Dtpartmtnt 
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Vtry*Hlgh FftquwyJVHF); 95, 99, lOl 

VHP Omnldrrf<Honal Rongt (VOR): 99- 
106 

Yittnam Wan 23 " 

Visual AlgHt xxAt (VF«): 20, 105« 113 



w 

Wall Strttti 1 

Wtathtr lurtout 65, H 

aisot Naitonal Wtathtr Strvlc^ 
Wtsttm Airtlnttu 56 
Wright Aircraft Compony: *% 
WHght krothtrfc 2, 3, 65, 66 
Wiight, Orvlllt: 21 
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